Get Things Done 
in Half the Time! 


—learn the secrets used by successful 
men to make one hour do the job of two! 


How Much Can You Save With a Small Car? race 7. 


OTHING earns you faster 
promotion in business 
than the knack for getting 
things done. And the man who 
knows how to organize his 
time efficiently achieves more, Pe 
moves to greater responsibility, ¢ = 
gets much bigger pay. YC 
Don't envy this skill when you can easily master it 
yourself. With the revolutionary new “Time Organizer” 
Kit offered inside, you learn the time-saving secrets of 
top-flight executives. The Kit consists of a complete 
self-instruction manual and unique set of “real life” 
practice and application cards—designed for use in your 
spare moments each day. It’s yours virtually as a gift— 
to introduce you to the new Nelson Doubleday Per- 
sonal Success Program. 


This New Self-Training ri 
“Time Organizer” Kit 
yours for only 
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“Progress Kits” develop the 
abilities you need to win 
faster promotion, increase 
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OW-—in your own home—you can master the fun- 

damentals of success—pave the way to a richer life 
for yourself and your family. You can benefit from the 
most practical, scientific plan ever devised to help men 
increase their earning power. Others have paid hun- 
dreds of dollars to learn the tested and proven success 
secrets now available to you in this remarkable new 
Program at the low cost of only a few pennies a day. 


The New Nelson Doubleday 
PERSONAL SUCCESS 
PROGRAM 


Month by month, the Nelson Doubleday Personal Suc- 
cess Program will show you how to develop the basic 
executive abilities that pay such handsome dividends 
today. One by one you'll acquire the important skills 
that mark “the man on the way up” — skills in getting 
along with people — creating ideas understanding 
business figures — winning friends wherever you go 
speaking in public — remembering names and faces — 
writing business letters, reports and memos. 

You start with a remarkable memory trainer. Then 
every 30 days you will receive a new self-training 
Progress Kit on an important phase of the Program—an- 
other shortcut to mastery of an essential success subject. 

There has never been anything like these “Progress 
Kits” available — for completeness, authority and de- 
tailed step-by-step guidance. Nothing has been left out. 
The expert business leaders, psychologists and edu- 
cators who planned the Program have included all the 
know-how and actual practice you need. Their simpli- 
fied new self-instruction method enables you to gain 
“practical experience” in the odd moments that now 
go to waste every day. 
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Faster 


Sample “'Time-Organizer”’ Kit only 10¢ 


To introduce you to this new kind of personal achieve- 
ment plan, Nelson Doubleday offers you a valuable 
“sample kit” almost as a gift. You'll receive a remark- 
able 10,000 word handbook — How To Organize Your 
Time — that helps you master the simple techniques 
used by successful executives to get more done in a 
business day with much less effort. With these valuable 
tips for outwitting the clock, you can move ahead 
faster on the job—and have more time for your family, 
favorite hobbies, new friends, community activities. 

As with each Progress Kit in the Program, a set of 
handy practice and application cards accompanies the 
handbook to help you “learn by doing.” Slip them into 
the pocket holder provided — for use in your spare 
moments. They help you apply tested efficiency short- 
cuts to your own job immediately. 

Along with the material in your “Time-Organizer” 
Kit — as an extra bonus to launch your own Personal 
Success Program — you will receive a complete self- 
evaluation aptitude test. 


Will you invest 10¢ in your future? 


There’s plenty of room for you “at the top.” Leaders 
are sought and welcomed more than ever in the busi- 
ness world today. To begin qualifying for the opportuni- 
ties ahead, accept the valuable introductory package 
offered by the Personal Success Program for only 10¢. 
There is no obligation whatever—and no salesman will 
call. This is a “demonstration offer.” 

If you are delighted with your first kit and wish to con- 
tinue with the Program, you will receive a new Progress 
Kit each month, for which you will pay — not the many 
dollars charged by most “schools” — but only $1 plus 
small shipping cost. You stop whenever you like. Mail the 
card today —send 10¢ later. Nelson Doubleday Personal 
Success Program, Garden City, N. Y. 


Here’s What You Get for only YOu 


1. “HOW TO ORGANIZE 
YOUR TIME” — the self-in- 
struction handbook that shows 
you how to “find” 500 extra 
hours a year — how to become 
the man who gets things done 
with executive efficiency. 


“TIME-ORGANIZER” 


included with these cards. 


storing of your Progress Kits. 
4. FREE BONUS GIFT: 
Self-Scoring 


your job. Handy pocket holder 


3. HANDSOME DESK FILE — 
pictured at right, for convenient 


POCKET CARDS-—an exclusive 
feature of the Personal Success 
Program that provides real-life 
practice and enables you to 
apply dozens of simple time- 
aving techniques directly to 


APTITUDE TEST 


Complete 32-page self-evaluator 
that scientifically reveals to you 
—and you alone—your present 
aptitudes, vocational interests, 
and “hidden potential.” 
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PS Readers 


TALK BACK 


Lo, the Poor Pedestrian 


Let’s have more articles like “Stupid 
Traffic Rules” [April]. Maybe you could 
tell the pedestrian’s sad story, too. In 
Philadelphia at 15th and Market, it takes 
17 steps to cross the street—but the light 
changes as you take your fourth step. 

P. D. JoNEs JR., State College, Pa. 


Car News Suits Them 


As AN automotive engineer, I’d like to 
thank you for your fine articles on auto- 
mobiles. I think “Your Next Car’s Elec- 
tric System” [May] and the piece on 
transaxles some time last year [July 58] 
deserve special applause. 

Rosert L. Wuite, Saginaw, Mich. 


. . . The study of automobile ignition 
systems back in my schooldays, when 
many cars were started with a hand 
crank, left me with a strong impression 
that there must be a better way to do it. 

Your description and illustrations of 
the newest ideas indicate giant strides in 
that direction. Your diagrams made the 
ideas quite clear, even to an amateur, and 
I enjoyed the article thoroughly. 

W. E. Apamson, Rochester, N. Y. 


Fan Discusses Tape 


I HAVE had a tape recorder for six 
years, so “What’s Coming in Stereo 
Tape” [June] was interesting to me. My 
tape library exceeds half a hundred vol- 
umes, and I certainly agree that tape has 
many advantages over the disc. 

You say “tape doesn’t get noisy with 
use” and “never wears out.” This is true 
with the more expensive brands. One of 
the cheaper brands I’ve tried develops an 
irritating screech after replay a number 
of times. This doesn’t disappear with 
erasing and rerecording. 

Another that costs a bit more has a 
tendency to lose oxide from portions of 
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the tape, thus permitting several inches 
to slip by the playing heads at a faster 
speed than the rest. The 1,800- and 2,400- 
foot reels tend to stretch readily, lower- 
ing tone. But my favorite brand (an 
1,800-foot reel) will break before it will 
stretch enough to harrn the recording. 
JAMES SyYKES, Colorado Springs, Col. 


Old Mechanic Talks Back 


As AN old retired auto mechanic, I 
agree with Mr. Bezek [‘‘PS Readers Talk 
Back,” June] that there’s a lot to be said 
for timing with ping. 

I can well recall setting the spark 
ahead on old Model Ts by bending the 
spark advance lever—there was no other 
way to mechanically change the setting. 
Thus we could tune up an old car with 
just the hint of a ping. And would that 
old T shag the gravel from under her rear 
wheels! You had to be careful: If you 
set the spark too far in advance, you 
might end up with a damaged arm from 
kickback when cranking the motor by 
hand. 

H. O. Wuire, Amberg, Wis. 


Just Progress 


THAT was certainly a very interesting 
picture on your March cover. But didn’t 


POPULAR 
SCLENCE 


I see the same thing 20 years ago on your 
April, 1939, cover? 
: B. LinDENBAUM, Dayton. 


Words Fail Us 


THIRTY years’ experience as a do-it- 
yourself woodworker made ‘“Carpenter’s 
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This story actually happened. The man’s name has been changed 


and this is not his photograph, but the facts are true. 


“Your name is on the list” 


For Real Job Security —Get an I. C. S. Diploma! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 58641H, SCRANTON 15, PENNA. 
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Doug Mott was not surprised. The recession 
was on and the assembly line where he worked 
was almost at a standstill. 

And then, strangely, the boss began to smile. 
“You know how the Engineering Department 
sends us blueprints and then we have to send 
them back for revision because they just aren’t 
practical to produce?” Doug nodded . . . won- 
dering. “That’s waste .. . and we can’t allow it 
to continue. That’s why we thought that if we 
had a man who knew assembly and production 
—and drafting, too—he could act as liaison 
man between engineering and production. You 
know production, Doug... and you're studying 
drafting with I.C.S. 
Congratulations!” 


You’ve got a new job. 


Doug Mott now heads a drafting room. But 
he will never forget the day his name was on 
the list to be laid off. 

Good times or bad, I. C.S. training sets a man 
off from his fellows, puts him on the road to 
promotion. You can start on that road by filling 
out the coupon now! 


Accredited Member , 
National Home Study Council 
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1. C. S., Scranton 15, Penna. 
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7-DAY 
TRIAL 


NY tune-up, service or repair job on 

ANY car can be as easy as A-B-C 

. . when factory experts show you 

how-to-do-it one step at a time. That's 

why no job's too tough to handle when 
you've got MOTOR'S brand-new A 
REPAIR MANUAL at your elbow! 


Book ‘‘starts from scratch’’ — tells 
you WHERE to start, what TOOLS. 
to use. Whether you're a beginner or’s 
an expert mechanic—you can ‘breeze 
through”’ ANY repair on ANY make or 
model car built from 1952 through 1959! 

Everything You Need to Know 

in 1120 Big ILLUSTRATED Pages! 

NEW REVISED, 1120-Page Edition 
contains the ‘‘meat’’ from 176 OF- 
FICIAL shop manuals — simplified 
for YOU. 30,000 essential repair speci- 
fications on 24 different makes. More 
than 2,850 ‘‘this-is-how’’ pictures. 
225,000 service and repair facts. Leads 
beginners every step of the way. Time- 
saving factory repair procedures for 
experts. Instructions and pictures so 
clear you CAN’T go wrong. Used by 
U. S. Army and Navy. THREE MIL- 
LION COPIES SOLD! 
Try Book FREE 7 Days 
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Lingo” [May] attract my eye on the first 
skim-through. Now then: 

The swage. I know such a tool is used 
to spread a saw tooth, but surely the de- 
vice you picture is a saw set. A swage 
rides on top of the tooth to shape it 
equally on both sides; a set bends the 
tooth to one side only. 

Screeds. I’ve sold thousands of feet of 
screeds, but they were two-by-fours to 
make forms; not a float to strike off the 
cement. The forms were for footings of 
buildings in all cases. 

Geography may enter into the picture. 
British carpenters, for instance, install 
screeds for plasterers’ guides. In my lo- 
cality, plasterers require “grounds.” 

F. O. SuHRING, Sarnia, Ont. 


We've GOT a Lathe 


You suggest drilling small holes in 
license-plate bolts to safety-wire them, 
and in pliers to make a hose-clamp tool 
[“‘Hints from the Model Garage,” April}. 
Did you ever try to do this? These hints 
must be for lathe owners. They’re good 
ideas, but not too easy for the man with 
a hand electric drill. 

KEN GREENBERG, Chicago. 


Kitty Gets a Champion 


THE tip on keep- 
ing neighborhood 
cats off a window- 
sill air conditioner 
[May] appalled me. 
Instead of covering it 
with a tack-studded 
cover of screening, |} 
why not use a cat 
repellent? The cover 
would be 100 percent | 
efficient, but might 
bring injury to help- 
less animals. I be- 
lieve any user would 
treme cruelty. 

CHARLES BRENNER, Bronx, NYC. 


be guilty of ex- 


Hood Light Worries Him 


One of the “Hints from the Model Ga- 
rage” [June] shows how to install a light 
that turns on when the car hood is raised. 
There’s a serious disadvantage in wiring 
the parking lights to the ignition switch 
to provide the underhood light. 

If the ignition switch is off, the ignition 
can still be activated simply by turning 
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| FREE SAMPLE LESSON | 





IF that’s what you want, here’s something that will 
interest you—a short course to quickly prepare 
you for your start in a successful accounting career. Not 
a magic formula—nota get-rich-quick scheme—but 
something substantial, and practical. 


Of course, you need something more than just the 
desire. So, wouldn’t it be well worth your while to use 
some of your leisure time in interesting home study — 
over a comparatively brief period? Always provided 
that the rewards were good and thousands upon thou- 
sands have found it so. 


A Bookkeeper’s or Accountant's duties are interest- 
ing, varied and of real worth to his employer. He has 
important standing with his employer. 


Why not, like so many before you, investigate 
LaSalle’s modern Problem Method of training for an 
Accounting or Bookkeeping position? 


Through more than 50 years’ experience in training 
hundreds of thousands of successful accountants, 
including nearly 5,000 CPA’s, we have developed a 
practical training in sound accounting principles and 
practices, designed to prepare you rapidly for countless 
numbers of high-paying bookkeeping 
and accounting positions. 


You, Too, Can Succeed 


The success of LaSalle graduates 
has resulted from their knowledge and 
application of the principles acquired 
through Basic and Practical Account- 
ing, Principles of Accounting and 
Cost Accounting training, offered in 
our step-by-step accounting plan. 
Federal Income Tax is included to 
qualify you for the many opportunities 
available to bookkeepers and account- 
ants with this valuable knowledge. 


Success in mastering the training is 
assured through the guidance of 
expert accountants and CPA instruc- 


tors. You complete the lessons right in your own home, 
in your spare time, advancing as rapidly as your time 
pe ability permit. Low cost-easy terms. 

Will recognition come? The only answer, as you 
know, is that success does come to the man who is 
really trained. It’s possible your employers will notice 
improvement in a very few weeks or months. Indeed, 
many LaSalle graduates have paid for their training — 
with increased earnings —before they have completed it! 


Get Free Sample Lesson—Also 

“Opportunities in Accounting” 
For your own good get all the facts about this short 
course in modern accounting training. Write for Free 
Sample Lesson—also latest book “Opportunities in 
Accounting.” They will prove that Accounting offers 
a brilliant future to you and will show the wide range 
of opportunities that exist today. No cost or obligation. 


If you want a position of higher income and greater 
prestige... MAIL THE COUPON NOW! 


ACCREDITED MEMBER, 
NATIONAL HOME STUDY COUNCIL 


SEND FOR FREE BOOK 


LaSalle Extension University 
= =A Correspondence Institution—— 
Dept. 883H, 417 S. Dearborn St., Chicago 5, Ill. 

Please send me, free of ail cost or obligation, a 


sample lesson in Accounting ...also, your latest 
illustrated book, ‘““Opportunities in Accounting.” 


PTTTITITIT TTT TTT TTT ite. TTT 


Name...cecees 
Address... 


PEPE EEE EEEHEEES EEE SEE EEEEE 


City, Zone, State..c.ccccrcccccccccccscccseesesce 
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the parking lights on (at the headlight 
switch) and closing the added toggle 
switch. The car can then be started with 
the starter, or by pushing. 

At ROSENCRANTZ, Toledo. 


You’re right, of course. Anyone who 
knew of the wiring could make off with 
the car. But car thieves generally shy 
away from a strange switch, fearing a 
theft alarm. 


We Use Inversion Specs 


WHEN you run a 
quiz like the one on 
foreign cars [June], 
the answers are al- 
ways inverted. I do 
not have too much 
trouble reading up- 
side down, but it is 
a little slower and 
I am always in a 
hurry to get to the 
next item. I sure 
would appreciate it if you’d print your 
whole magazine right-side-up. 
F. M. VANDERVOORT, Euclid, Ohio. 


Accolade for the Tucker 


So THE Tucker engine was “big and 
heavy compared to the air-cooled alumi- 
num power plant Chevy is readying” for 
its rear-engine small car [June]. But you 
forgot to mention several things: 

The Tucker engine was about four 
times as large in displacement, yet 
weighed under 500 pounds—less than the 
Chevy straight six or new V-8. 

Even with 589 cubic inches and auto- 
matic transmission, the Tucker averaged 
20 m.p.g. at 100-m.p.h. cruising speed— 
as good as Chevrolet’s new opposed-six. 

And what’s “new” about it? Tucker 
had everything it has and had it 10 years 
ago—including fuel injection that hasn’t 
been matched yet by Detroit’s gasoline 
engines. But I’m glad Detroit is finally 
putting the engine in the rear. 

FRED FETNER JR., Columbia, S. C. 


He Says It’s Knot So 


I’p LIKE to clear up a little misunder- 
standing on knots [“‘Navy’s New Hit- 
and-Run Undersea Raider,” June]: 

You say the submarine travels at five 
or six knots an hour. The knot is a unit 








oo 


For Happy 
Mileage 
STOP AT THE SIGN 


OF THE 
SMILING TIRE 





B.EGoodrich 


Smi eage 


DEALER 








Relax! Drive worry-free on B.F.Goodrich Silvertowns. They're lab-tested, road-tested, time- 
tested. We do the worrying for you! So have fun. Enjoy trouble-free mileage on the quality 
tires chosen for new cars year after year. Get top value, get Smileage! 4 tires, $4 down! 

B. F.Goodrich Smileage dealers are listed in the Yellow Pages. The B.F.Goodrich Co., Akron, Ohio. 


BEGoodrich Smileage dealers 
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NOW READY! McGraw-Hill’s New Train-Yourself Course 
a. ) F a 


IX RADIO and 
RECORD CHANGERS 


RIGHT AWAY 


—even if you've never looked inside a set before! 


THIS AMAZING 
OFFER SAVES 
YOU $11.85! 








FTER 10 YEARS 
PREPARA- 
TION — McGraw-Hill’s new 6-Volume_ ers, new a-c/d-c portables, Color TV, 


OF 





AT LAST — at Amazing LOW COST — The 

Most Complete TV-Radio Repair Course 

Ever Published. TELLS and SHOWS How 

to Do Every Job Quickly and Easily — 
Make GOOD MONEY, Full or 
Spare Time in the BOOMING 
Repair Business 


pictures and directions cover ANY job 
on EVERY set — tubes, circuits, speak- 


Course brings you everything you need 
to know to “‘cash in’’ on the TV-RADIO 
boom. Over 2,350 pages of money-making 
“know-how” by top factory engineers 
and electronic experts. THREE giant 
REPAIR MANUALS tell and show how 
to FIX every trouble the easy way. TWO 
huge TROUBLESHOOTERS tell ex- 


even what to charge for every job! 
BIG MONEY — Spare or Full Time 


Forget lack of experience. Forget your 
age. Over 40 MILLION TV sets, 130 
MILLION radios —and the shortage of 
repairmen — mean big money for you. 
Course makes it easy to “cash in,”” spare 


PARTIAL CONTENTS 
1) Television and Radio Repairing 
— Testing, repairing, re- 
placing parts, 566 pages. 700 
“‘This-Is-How’’ pictures, dia- 
grams. By John Markus, Feature 
Ed., Electronics Magazine 


(2) Practical Radio Servicing — 

Easy - to- follow directions, 
diagrams, drawings — with job 
sheet for every repair job. 599 
pages. 473 illus. By Wildam Mar- 
cus, Alex Levy, Electronic Train- 
ing Experts 


ia Profitable Radio Troubleshooting 

—WHERE to look and WHAT 
to do for every trouble. How to 
avoid costly mistakes, handle 
customers profitably. 330 pages 
153 ‘“‘how-to”’ illus. By William 
Marcus, Alex Levy 


Profitable TV Trovbleshooting— 


actly WHERE to begin, WHAT tools 
to use, HOW to “polish off” every job. 
Complete Home Study Volume guides 
you every step of the way, tells how to 
get ahead fast as a repairman — build Try Course 10 days FREE. (We pay 
up your own business, full or spare’ shipping!) If you don’t agret it can get 
time, for BIG PROFITS! you started in a 
0 j- - 

EARN While You Learn oy Se one Examine A-B-C pictures. By Eugene Eck- 
Tested — and now used in top schools, turn it, pay noth- Entire course lund, Eng. DuMont Lab., Inc 
and repair shops — Course volumes are 


ing. Otherwise (6) Complete Home Course Outline 
simple enough for green beginners, keep it. Earn while — Getting started in televi- 
—_ Ry A with new easy methods. you learn; and pay sion — — = od eam } ng 
tarts you doing simple repairs — and th ow cost or get the most out of your Co 
earning money — from very first chap- penal ee il for 10 Days? Tone M kad ee 
ter. ABC pictures and directions make cou pon Ww. em - : 
tougher jobs a “snap.” Before you fin- MeGraw-Hill Book 
ish you can earn many times its cost. Co., Dept. PS-8, 
NO previous training needed. NO com- 327 West 41st St., 
plicated formulas. PLAIN ENGLISH New York 36, N.Y. 


fe 


time or full, start your own business, 
enjoy your work and a big bank account! 


SEND NO MONEY 


Short-cuts to SPOT and FIX 
every trouble—fast, for big prof- 
its. By Eugene A. Anthony, Serv- 
ice Consultant, General Elec. Co 


5] Repairing Record Changers — 

Step-by-step pictures and 
directions — how to set up serv- 
ice bench, etc. 278 pages. 202 














====| THIS COUPON SAVES YOU $11.85 


McGRAW-HILL Book Co., Dept. PS-8 
327 West 41st St., New York 36, N. Y. 

Send me — postpaid — for 10 Days’ Free TRIat the 6- 
Vol. McGraw-Hill TV, Radio and Changer Servicing 
Course. If okay, I'll remit only $4.95 in 10 days; then 
$5.00 monthly for 5 months. (A total savings of $11.85 on 
the regular price of the Course and Detect-O-Scopes.) 
Otherwise, I'll return Course in 10 days; pay nothing 

aLso send rree (to Keer whether or not I keep the 
Course) the 3 Tv, RADIO, and CIRCUIT DETECT-O-SCOPE 
CHARTS, — total value $3.00 








ALL THREE Valuable Repair Aids: TV, RADIO, and 
CIRCUIT Detect-O-Scopes (Total Retail Value $3.00) 


FREE — whether you keep 
the Course or not — THREE 
amazing DETECT-O-SCOPE 
Charts. TV and RADIO Scopes 
enable you to spot all tube 
troubles in a jiffy. CIRCUIT 
Scope spots all circuit trou- 
bles. Make fix-it jobs easier, 
faster. 16 x 21 inches. ALL 
THREE (worth $3.00) yours 
FREE while they last on this 
introductory offer. 








Zone No 
0 — , (if any) State 
2 CHECK HERE if you prefer to enclose first payment 
of $4.95 with coupon. Same easy pay plan; same 10-day 
return privilege for full refund 


eee 





V MECHANICS AT HOME for a GOOD JOB in 


A better job with more pay will mean better living for 
you. It can mean a fine home, a new car, nice vacations, 
and good educations for the kids. If you would like to 
earn up to $125 a week and more—and be able to afford 
better living, train yourself in Auto Mechanics. You can 
do it with CTI showing you how—and you can learn at 
home in spare time! 


GOOD JOBS ARE WAITING EVERYWHERE because there are over 
60 million cars and trucks on the road—7 million new ones 
each year. One-third are in the heavy-repair classification. 
Skilled mechanics are needed to keep these cars operating. 
You can be one of them—make big money, enjoy lifetime 
security—even open a shop! 


EARN AS YOU LEARN just as many CTI students do. They 
make up to $15 a week and more in spare time. Some start 
their own shops by graduation time. CTI Shop-Method 
Home training, based on resident school practice, makes 
every step easy. 


DIESEL MECHANICS OR BODY-FENDER TRAINING is also yours 
at no extra cost. A wonderful chance to give yourself a well- 
rounded education. Only CTI gives you this extra choice! 
Get the facts: Mail coupon. 


YOU PRACTICE WITH THIS TUNE-UP KIT 

Kit includes a Compression Tester, a Vacuum 

Gauge and Fuel Pump Tester, an Ignition 

Timing Light, and a portable steel case. These 

professional instruments help you locate en- 

gine troubles, let you get useful practice. You 
3 keep this kit! 


MECHANIC'S TOOLS TOO 
You'll use these tools to get real ex- 
perience. They'll increase your interest, 
stamp you as a “‘pro.”’ You'll earn spare 
time cash with them. No extra cost for 
tools—you keep them. 


MAIL COUPON TODAY! 


MAIL TODAY FOR 2 FREE BOOKS 


COMMERCIAL TRADES INSTITUTE 

1400 Greenleaf Ave., Chicago 26 

Dept. A-1129 

Send your new Auto Mechanics book and 
Sample Lesson. BOTH FREE. 





Name. Age 





Address. 





TS 
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of speed—one nautical mile an hour—so 
the article should have read simply “five 
or six knots.” Knots-per-hour is a unit of 
acceleration, not speed. 

H. W. ScHwartz, Paxton, III. 


If You’re Reupholstering.. . 


Yoricks! I just 
read reupholstering 
[June] after I had 
rewebbed two chair 
seats. Two sugges- 
tions for you: 

1. The more web- 
bing, the stronger the 
job. Your photo on 
attaching webbing 
shows three strips used, but there is easily 
room for four strips. 

2. Always place the back of the web- 
bing stretcher against the chair with the 
teeth in the webbing. Then in straight- 
ening out the stretcher to form a plane 
with the top of the chair frame, the web- 
bing gets the proper tension without dam- 
age to the chair frame. 

ABE Brayer, NYC. 


Fooling the Radar Cops 


You say decking a car with fluorescent 
lights plays hob with radar [““Why You 
Can’t Fool the Radar Cops,” May]. Then 
why couldn’t trucks use such lights to 
display the firm name on the sides of the 
vans? It would be inexpensive since AC 
generators could be operated from the 
fan belt. 


C. A. Strart, Sebastopol, Cal. 


This would work, no doubt. But the 
lights would also advertise that here is a 
driver who disregards speed laws. 


. To foul up radar, connect a radio 
antenna to one spark plug. The spark— 
electronic noise covering all frequencies 
—will be broadcast from the antenna. 
When frequencies other than that broad- 
cast by the radar are picked up by it, 
your car will appear to be traveling at 
all speeds, including reverse. 

You can make a radar detector from a 
neon glow lamp, some insulated wire and 
a dry cell of just enough voltage to not 
trigger the lamp. When the car enters 
the beam, voltage induced in the wire 
leads will cause the lamp to glow. 

RANDALL Estes, Piedmont, Ala. 


CONTINUED 





e 
jer. Optical - aig Light. 
One size fits ali 


B VALUES TO $5.00—now yours for only 
oon each! Any 3 for $2.75. Any 6 = overall to defr 


‘om Europe! All new, 


imports fr 
é fret ‘quailty merchandise. Satisfaction 


3 guaranteed or money 
g Thoresen, Inc., Dept. 7-H, 585 Water Street, New York 2, N. Y. 


Wee ee me ee 
8-Piece Combination 
WRENCH SET 


0 &,2.,3,08 
for; wee 


plated AM. in kit. 
One side box-end, sizes 
7 /32"—7 / 16"; other side 
open-end, sizes 1-3/64” 
to-3/8". Car or house 
repairs. 


- Send check, 


a 
6 Steak Knives 
from W. Germany 


Ne. 89 SIX for S8c. 
New, first quality 
Stainless steel. Serrated 


al million already sold 
30% off. 


cash or meney order. 
‘ay pos 


these — t oe while 


me ae we ee oe te 
See Where It Is In 


Dark with Nite-Lites| 


86% 


No. 734. 72 for 98c! 
Don't grope in dark. 
Avoid accidents! WNite- 
Lites stick to any surface, 
glow in dark. Stick ‘em on 


recharge themselves dur- 
ing day. Big roll of 72. 


nN 
y! We can Evarantes 


* Built-In 
Pocket Knife 


Add only tic @ 
a ance. 


t 
a 
a 
eee ee 
Stainless Steel 
MONEY CLIP 


stock lasts 


* Stainless 
Steel 


We. 685. Grips cur- 

rency tightly. High 
metallic pitch alerts you 
if accidentally dropped 
Has built-in pocket knife 
with two blades. Stainiess 
steel thru-out. Save 66%! 


design 
Examine 4 
elry, watche: 
smears, textiles, 
Fits pocket. 


tissue, etc 
Made by famed 
W. German optical plant. 2 
slides FREE. Thousands orig 
sold for $1.98. Save! 





Electric Mognifie 


Brilliant 
illuminates 


signatures, 

tos, gems; 

fine print. Uses 

flashlite battery. Fits pocket. 
Orig. $1.25 


Stop Leaks Fast! 
BONDPRUF VS 


2 for 99c 
Ds 87. Orig. 


ay a La 


Used tg 7 

ers, handymen, 

etc. to stop leaks, 

fast. Mends rub- 

ber, metal, wood, 

giass, crockery, 

etc. Not affected 

by temperature changes. 
Use on boats! 


Fix, Mend, Repairl] 


BLACK EAGLE 


German 
Binoculars! 


25 
Mile 
Views 


oO™ me. Rs Orig. $3.98 
ww 99c, 


38mm unbreakable lenses. 
Full-size. Synchronized 
center focus. Free straps 
& iens cloth. imported 
from W. Germany. 


New Wallet has 
40 Compartments! 


eS Mandsome 
’ 


viny! wallet 
h 40 


as 
Gouble-sided 
clear plastic 
com - 
ments that 
hold 80 pho- 
tos, . 
licenses, etc. 


Snaplock. 
$1.98 value 


8-Pc. Toilet Kit 
with ZIPPERED 


Ne. 567. Simulated 
ather case fits 
pocket—has 3-sided rip- 
per opening. Comes with 
mirror, comb, nail file, 
clipper, toothbrush, brush 
holder, soap er a 
tonic bottie & jar for 
Take on trips. 

$2.98 


GIANT PLASTIC 
TARPAULIN 


~ - 

=. 4. 108 sq ieet. 

to be confused 

with thinner gauge cloths 
Use to cover boats, hunt- 
ing gear; as drop cloth; 
for auto seat covers, etc. 
Wipes clean with damp 
cloth. Millions sold! 





10 Inch Slide Rule 
& Math Book 
Price Cut 


oO Ne. 138 
Sotve 
problems in multi- 
plication, division, 


big-pay engineers. 
10 inches tong. 
Does everything 
$3.98 models do. 
Free math book in- 
cluded. 








iny Electric Motor 


giant performance. 

to 3,600RPM’s. Operates 
on small battery. Drives 
small jis Saws, displays, 
etc. Thousands sold at 
$1.98—now HALF PRICE! 


CORK KNIFE 
It Fleats! 


We. 125. 
Stainiess 
. Can't sink 


sharp for slicing; 
other side ser- 
fated for scrap- 
ing fish. Like = 
in 
included. 
00 value—now 
less than HALF 
PRICE! 


Lights in Stiff 
Wind! 


Wo. 185. 
Hardened 
STEEL parts. 
Large fluid 
reserve. One 


lights. Never 

fails — even 

in stiff wind! 

Favorite 

among 

tsmen. 

Thousands sold at higher 
price. $3.98 value 


blades 
0 
mous Windproof} COMBO-MATIC! 


8 Instruments 
in One! 


Reg. 
1.98 


Ne $3. imported 

from W. Germany 
Pocket binoculars, mag- 
netic compass, magnifier, 
reading glass, telescope, 
laryngoscope, stereoscope 
& sun dial watch—all in 
one. Snaps open, folds 
shut. Orig. $1.98. 


close, 
b 


50 Hollow Ground 
Blades 


i l] 

oO Razors! 
de. 1311. 
Sharp hollow 
ground 
Gouble-edged 
blades. Why 
et only 20 for 

? We give 
you SO! Guaranteed to give 
keen shaves of money 
ack. Millions sold! 





6 Ball Point Pens 

Yours for Only 99c! 
© Leakpreet! 
Smearproet! 


We. 1336, 
99e. Not re- 


collegs, banks, 
schools. L 
life cartridges. 
in lots of 
six only 


6 for 


BLACK FOREST 

HUNTING 
KNIFE 

10 mcnes 

ORs. es 

most popular 

hunting knife. 


10 inches long. 
Use on fishing 
& hunting trips. 


12 REFILLS 


Fit All 
Makes! 


Ne. 1331. 
12 Re- 
fills for 98c. 
Guaranteed 


. Sold in 
lots of twelve 
only. Biue- 
ink only. 


Holesaw Saws! 
Any Shaped Hole for 
Your 4%” Electric 
Drill! 


No. 42. Insert 


circles. You saw any 
shaped hole with full 
saw stroke. Cut tri- 
angles, zigzags, etc. 
in seconds. Not $1.25 
to $1.39. 


4-Pc. Center or 


gO 


je. 782. 4 
—y Bit set 
on 


size *, 


yy", 

and 1 inch 

in handy 

plastic kit 

ma pol- 

is Ma” 
round shanks, Stoncerd 
i Grop forged steel, 
eat treated. 


5-Pc. Goggle Kit Cost 
U.S. Gov't About $5 


eer 


We. 329. Four pair 

of goggles, 2 dark 
& 2 clear with adjustable 
head straps. New, never 
used. Cost gov't about 
$5—yours for 99. Use 
for spraying, drilling, 
sports car ——e boat- 
ing, cycling, sun bathing, 
etc 





24 First Quality 
Camel Hair Brushes! 


Om ne — 24 Const ad 
Brus' lor 99c. 
grees ‘of inte touch a jobs 


[Seal Valuable Papers 
in Clear Plastic in 
Just One Minute! 


Reg. 
1.98 


Or. 


bes 


Laminate 
“licenses, 

etc. in 
ear ‘Plastic Pith simple 


photon, 


mM. 

Seat kit includes 12 
"sh plus bonus 

of * 5”x7” sheets & easy 

directions. Not $1.98. 


9-in-1 Knife 


5 inches tong 


We.114 

9 tools in 

e—can opener, 

knife file, bottle 

ener, corkscrew, 
scissors, jackknife, awl 
screwdriver. Fits pocke’ 
—opens to 5 inches. Orig. 

$1.98—now haif-price. 





7-Pc. Korium Steel 
Pocket, Tool 1 


LJ ne.243. Adjustable 
wrench, awl pun 
screw ‘eriver, 


for repairs of 
watches, clocks, = . List 


12 Real Dolls! 


C1 ne, 6. 

little girl Meet ing 
a princess with these 12 
real dolls. Made of life- 
like plastic. Movable arms 
& legs; dressed in differ- 
ent costumes. Closeout 
bargain. 








5-Pc. Multi-Color 





Deluxe Desk Set! 
rain cn | 


40.123 4 giant- 


Red, Biack, Bive, 
Green. ‘Each 
finished in color 
it writes! Leak- 
proof! Don’t con- 
fuse with smail- 
er, inferior sets. 





Check items 
below. 





money refunded. 


desired right on this page. Any item 99c. Any 3 for $2.75. Any @ for $4.9 
Tear out entire page & mali with payment. Add iic to defray postag: 


THORESEN, Inc.. Dept. 7-H, 





Print name & 


white space 


address i 
no COD's. Settofection — 
sss WATER ‘STREET. NEW YORK 2, 


.¥. 








LEARN RADIO- 
TELEVISION 
ELECTRONICS 


Servicing or Communications 
| nd 

by Practicing at Home 

o e F 

in Your Spare Time 


N.R.I. gives you 
uipment like this. 
ou learn by doing 

—get practical ex- 

perience. 


Fast Growing Field Offer 
Good Pay—Bright Future 


Bigg2r than ever and still growing. That’s why 
Radio-TV Electronics has special appeal. The 
technical man is looked up to. He does impor- 
tant work, gets good pay. Keep your job while 





training. You learn at home in your spare time. | 


NRI methods have proved successful for 45 
years; can provide training quickly. 

Add to Your Income Soon $10-$15 

a Week Extra in Spare Time 

Soon alter 
many NRI students 
earn $10-$15 a week 
extra fixing sets. Equip- 
ment NRI gives you 
brings to life 
you study. 


Find Out What 
NRI Offers 


AP . enrolling, 
“IT was repairing Radios ieee 
by 10th Lesson. Now 
have good TV job.”’ M. R. 
Lindemuth, Fort Wayne, 
Ind. things 


“Doing spare time re- 
pairs on Radio and T\ 
Going into full time serv- 
icing soon.’’ Clyde Hig- 
gins, Waltham, Mass LARGEST home 


Radio-TV school 
coupon below for Les- 
son and 64 pg. catalog. 
National Radio Insti- 
tute, Dept. 9HB 
Washington 16, D. C. 


I had a successful Radio 
repair shop. Now I'm 
Engineer for WHPE.’ 
V. W. Workman, High 
Point, N. C. 


National Radio Institute 
Dept. 9HB Washington 16, D. C. 


Please send me Sample Lesson of your Radio-TV Electronic 
8 tesining and Catalog FREE. (No salesman will coll.) 





1 City. CS een , i: 
t Accredited Member National Home Study Council 
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NRI is the OLDEST, | 
study | 
Mail | 


| 


Tip on Shelf Building 


You certainly gave us “The Fine Points 
of Shelf Building,” [May]. But I can 
add a tip on building adjustable shelves: 

Drill holes 2” apart, down the center 
of narrow stock. Then cut through the 
center of the holes to make two long 


Qa 


strips with evenly matched slots. Apply 
two strips to each side wall and slip ad- 
justing bars into the slots to hold the 
shelves. This is so much simpler than 
dadoing that even a woman can do it. 

Mrs. I. B. LovELACE, Santa Barbara. 


- 








Some Inches Strayed In 


May I add to the confusion in the 
minds of readers pondering on the height 
of Titan, the elephant [June, p. 112]: 

By your yardstick, he measures 13 
feet 12 inches. In India, they’d have cut 
down his size to 12 feet 24 inches through 
sheer jealousy. On the other hand, his 
habitat being Africa, the Africans would 
certainly stretch a point and claim that 
he towered 14 feet high. 

J. P. Urrer, Bethlehem, Conn. 


Blame a napping proofreader. The ele- 
phant stands 13 feet 2 inches high—on 
any continent. 


Flanged Mufflers Old Stuff 


I was surprised to read the request for 
car mufflers and pipes with flange con- 
nections for easy replacement [“‘I’d Like 
to See Them Make,” May]. What is that 
guy driving—a Model T? 

My ’56 Buick has such mufflers and 


either of them can be removed in about 





five minutes without even jacking up the 
car to lie underneath it. 
H. E. BALLANTYNE, Miami. 


. . . If Mr. Curlee is really interested 
in having flanged mufflers, tell him they’re 
standard on Buicks since 1955. He can 
buy replacements from Montgomery 
Ward. They match perfectly. 

A. Bruce THomas, Baltimore. 





THIS is how you train at home 
to become a SERVICE ENGINEER 
in the Air Conditioning and 
Refrigeration industry... 


. © 
"t\ 


25 . 
BIG KITS 


—_— 


We 








An old industry offers bright new opportunities 


Almost any industry has jobs for men with special skills. 
In many cases, good pay and steady work are the rule. 
Yet—would you be happy in being a repairman all your 
life? Wouldn’t you rather have a job that presents a 
challenge—still bigger money—an opportunity to grow? 

Listen, if you are ambitious to keep climbing: The air 
conditioning and refrigeration industry is growing so fast 
that 20,000 newly-trained technicians are needed each 
year. They can come only from the technical schools. 
Because installation and repair work is important, grad- 
uates may expect high pay and security right from the 
start. That’s not all. A well-trained technician has a great 
opportunity to develop into a Service Engineer. As a 
matter of fact, 90 percent of all refrigeration engineers 
are former repairmen! 

If you seek a career, not just a job, get into air condi- 
tioning and refrigeration. Your first step is to gain skill 
and knowledge. Learn at home by practicing with 25 big 
kits that CTI sends. Acquire experience as you train. 


CTI ships you all parts and tools—with shop-proved 
instruction—to build a heavy-duty, commercial-type, \% 
h.p. condensing unit (illustrated above.) You complete 
23 field-type projects—do 10 trouble-shooting jobs. You 
make home a training center! 

So practical is CTI training that many students earn 
extra cash in spare time soon after they start. They 
make calls on their own, or get part-time jobs with local 
appliance dealers or air conditioning contractors. 

But read the complete story. It is told in a new CTI 
catalog. Just fill out and mail coupon below for your 
copy. Sample lesson included. No cost nor obligation— 
Commercial Trades Institute, Chicago 26, IIl. 


Re aaa aaa 


j COMMERCIAL TRADES INSTITUTE 


I 1400 GREENLEAF AVENUE ia 


CHICAGO 26, ILLINOIS DEPT. R-626 
iw » 


Send catalog, Success in Air Conditioning & Refrigeration, and 
Lesson Semple. Both FREE. 








Jf Address 


i City. Ione Stote 
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say this is a major factor when figuring 
the odds on being stung.) On the other 
hand, biters dislike smooth hard-finished 
fabrics so you’re safer with khaki, drill or 
nylon. Both types are irked by textured 
tweedy fabrics, leathers and suedes, and 
thus more eager to attack. 

Don’t be sweet: Hair oil or perfumes 
attract bees. For an obvious reason: They 
think you’re a flower. 

Be brave: Act coolly. Don’t move a 

How to outwit bugs: A couple of muscle. Biters and honeybees are more 
Cornell entomologists have compiled 2 


some tips to help you cope with the pests 
that swarm at night, or attack in the 
garden or on the beach. 
First: Know the enemy. There are 
stingers and biters. Stingers attack out 
of sheer cussedness and won’t be put off 
by repellents. Biters are after food, so 
their appetites can be blunted by chem- inclined to charge a moving object. To 
ical odors. flail at an oncoming bee is the worst 
Wear proper camouflage: White or thing you can do. Judiciously place your 
light-colored clothing bothers the stingers hand in front of your face and beat a 
least; darker hues, most. (Beekeepers graceful retreat. 


eeeeeveeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeeeeeene 


Russians may be impressed by the wall to scrub, rinse and dry the floor. 
U. S. automation—homestyle, in the Then it goes back home, recharges itself. 
American National Exhibition that Both these are remote-operated appli- 
opened last month in Moscow. Among ances that move in preset patterns. Whirl- 
the exhibits: pool is the manufacturer. 

@ A self-propelled serving cart. It slides On the home front, manufacturers fore- 
out of its niche in the wall, moves to the see more robotry within the next decade: 
dining room to deliver silverware and @ Building bricks with thermoelectric 
plates. After dinner it is stacked with elements built in to cool the house in 

summer; warm it in winter. 

@ Closets in which clothes would be 

dry-cleaned ultrasonically overnight. 

®@ Remote-controlled stoves: A small 

one-channel transmitter operated by 
pushbutton would enable a housewife 
stuck in traffic to alter the temperature 
of a roast in the oven. 

@ A five-in-one laundry machine that 
dirty dishes, takes itself back to its hiding washes, dries, sanitizes, presses and folds 
place where it disposes of the scraps and _ shirts and linens. 
washes the dishes. @ A freezer-cooker that automatically 

@ A “mechanical maid.” Operated by moves food from the freezer to the stove, 
battery, this one leaves its hideaway in then cooks and serves it. 


eeeeveeveeeeeeeeeeeeveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


Are you a stickler for details? stride? Then you may have the makings 
Plod along at a job setting your own of a “creative” scientist. 

pace rather than trying to keep up with That’s what Science Research Asso- 
half a dozen others? Take boners in your  ciates, a psychological testing firm, found 
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Firestone tires deliver stopping power you need for today’s driving. 


FIRESTONES GIVE YOU NEW STOPPING SAFETY... 


Firestone tires toe the mark in auto proving grounds emergency testing. 


and this competitive braking test proves why! 


Firestone Rubber-X* assures longer-lasting, skid-resistant safety. 
That’s one reason Firestones set the pace on automotive 
proving grounds where a tough testing program appraises 
original equipment tires. Here automotive engineers push tires 
to their limits of endurance. Under hurtling high speeds they 
measure Firestones for traction with heart-gripping “panic 
stops.”’ They look for sure-footed safety on both wet and dry 
pavements. Through these and other comprehensive tests, 
they compare tires for safety, quiet, comfort and a dozen other 
factors that affect your driving. From firsthand experience, 
they discover which tires meet the exacting standards of the 
world’s most competitive industry. That’s why so many new 
cars roll off assembly lines on Firestone tires. Next time you 
need tires, remember this track-tested performance of Firestone 
Rubber-X —the longest-wearing rubber ever used in Firestone 
tires. Buy now, on convenient gees. ail a 
terms if you wish, at your nearby Fi res tone 
Firestone Dealer or Store. a 


BETTER RUBBER FROM START TO FINISH 





Copyright Rn 19, The Firestone Tire & 
Rubber Company 


*Pirestone Rubber-X is compounded specifically for each type of car, truck, farm implement and construction equipment tire, 
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..-have you heard...? 


out when they studied men in the field. 

They picked 67 chemistry Ph.D.’s from 

three big companies. Of these, 33 were 

“more creative’; 34 “less creative’— 
with creativity rated 
by the number and 
quality of ideas, nov- 
elty of methods, and 
ability to communi- 
cate results. Their 
findings give the lie 
to the stereotype sci- 
entist of shaggy- 
haired, baggy-tweed- 
ed, egg-on-his-vest 
vintage: 

@ The average creative scientist is in 
his mid-thirties. He’s well-adjusted and 
efficient. 

@ He follows his impulses and drives 
himself hard. 


@ He works slowly and cautiously at 
first, then picks up speed as the idea 
jells. 

@ He worries less, is not so conven- 
tional as his less-creative colleague. He’s 
not so likely to let personal or social 
problems interfere with his work. 

@ He’s more dynamic, articulate and 
independent—sees himself detached from 
others. 

In contrast, the less-creative man sees 
fewer possibilities in his job; thinks there 
are outside forces restricting his poten- 
tial. He’s more apt to think it’s a weak- 
ness to pay much attention to detail. 
He’s more likely to shirk blame for mis- 
takes. 

But on one point both agreed: When 
asked what would most stimulate their 
output, “substantial salary increases” 
topped the list. 


eeeeseeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


THE BROADCAST SPECTRUM TODAY... 
Channels 


ame 22 2900000 >= 








Megacycles 25 30 36 42 48 54 60 66 72 76 82 88 108 174 180 186 192 198 204 210 216 470—890 


| 
Mostly government; 
some public safety 


safety; industrial 
“Hey, what’s on Channel 907’’, 


you may well ask some day. But first— 
a battle smolders, grows hotter, inside 
the Federal Communications Commis- 
sion. The Problem? The shortage of tele- 
vision channel space. The Solution? Easy 
—add more space. The Battle? How?— 
without offending local stations, or the 
military, or you—because your TV set 
would become obsolete. 

At present FCC establishes a 170-mile 
distance between stations broadcasting 
on the same channel; 60 miles for those 
on adjacent channels. In New York 
you’re lucky. You get to choose from 
seven different stations. In Dayton you’re 
stuck with two: one on Channel 2; the 
other on 7. Room for a third could be 
found if the nearby Indianapolis Channel 
13 station could be limited from its 170- 
mile to a 100-mile range. 

That’s a proposed “interim” solution. 
But chances are the Indianapolis station 
won’t like it. It means limiting its adver- 
tising potential. Other critics say the re- 
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Transport: taxis, buses, 
railroads, etc.; public 


FM Mostly government; 

air navigation, G.C.A., etc. 

duction to 100 miles is just a stopgap 
plan that’ll delay what’s really needed: 
a basic revamping of the whole broad- 
cast spectrum. 

Long-range planners are studying five 
proposals: 

1. A 50-channel system using today’s 
2 through 12, plus additional space. This 
would provide at least five stations (four 
commercial, one educational) in each 
major TV market. 

2. A 50-channel system retaining 7- 
13 but dropping 2-6. (The gap between 
6 and 7 is the FM bandwidth. ) 

3. A 25-channel system retaining 7 
through 13. 

4. and 5. Retain today’s VHF plus 
UHF system, or switch to a 70-channel 
all UHF system. These two seem un- 
likely because UHF is such a dud. 

But to get more space FCC must deal 
with the military. It’s unlikely they’ll 
forfeit all the space FCC wants. But a 
compromise deal will have to be worked 
out—and soon. 
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This Big Practical Book gives full 
information, with working diagrams, 
covering the principles, construction, 
ignition, service and repair of mod- 
erm cars, trucks and buses. 
Diese! Engines, Hydramatic and 
Fluid Drives Fully tapleined 
A complete guide 
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e jobs. / 
Completely up-to-the-minute! / 
Priced at only 


CIRCLE No. 1 IN COUPON 


HOME APPLIANCES 


IRONERS VACUUMS 
RANGES FREEZERS 
—_ other — AND ELECTRIC APPLIANCES 
Handy Reference for Electric & Gas Serv- 


HOw TO 
FIX 


panel Mechanics, 
owners. Expieins clearly and simply how to 
locate troubles, how to test, reassemble end 
connect. Wiring diagrams. 1000 Fects. Easy 
to read. Answers ALL your questions. 864 
Pages. Illustrated. Only $6 

CIRCLE Ne. 2 IN COUPON 


TELLS HOW TO 
ANSWER RADIO 
[-}7.V. QUESTIONS 


RA 
SERVICE LIBRARY 


ry RR Me 
mee renevision ne 
MEN AND ‘STUOENTS” 


+90, CORTE SLES < 
1568 Pages — 1085 Tih 


Dealers and Home 





Basic principles, 
Construction, I 

stelletion, ‘Opere- 

tion, Repairs, Trouble Sosties How to 

She: T.V. Pw Install 
LOR 


ete Includes Ultra High Frequency Quick 
teady reference or use as a home study course. Only $8 for 


BOTH volumes. CIRCLE Ne. 3 IN COUPON 


KNOW YOUR TRUCK 


The TRUCK & TRACTOR ques for Mechanics & 
Drivers, Foremen, Garagemen, Helpers, Owners, Trouble 


ILLUSTRATED. Index. Only $5. 
CIRCLE No. S IN COUPON 


PLUMBERS anv 


STEAMEITTERS GUIDES 


Practical Trade Assistant & Refer- 
ence Set. Explains in plein a 
and by clear illustrations, 

charts, graphs and —— the pr n- 
ciples of modern plumb ng +> 
including Pipe _ end Air Con- 
ditioning 62 s— 
3642 a * Iihustranens Sd 
$8 for the comp! set of 4 vi 

CIRCLE No. . N ‘COUPON. 


PAINTING & DECORATING MANUAL 


Inside Trade information on outside and inside work, how to 
mix peints, prepare’ 
yt tools, 











Bester ainting end ‘decorating 464 Pages. 
Res Illustrated. On 
cince No. 7 IN COUPON 


7-DAY FREE EXAMINATION 


SEND NO MONEY — Pay the postman nothing! We are 
lad to send you any of the Audel Guides for absolutely 
REE examination in your own home. We take all the risks 

end leave all the decisions up to YOU There is no obliga- 

you decide to keep the books of your choice you may 
our astounding easy-pey plan of only 


a aaa 
+HERE 1S ALL YOU DO: 
ITS EASY TO ORDER: In the No-Risk Mail Order 

at the = ge just draw e@ circle eround the number 


want us to send you for FREE 
EXAMINATION. e will send them 
uN 








build e@ brighter future 


to us, and that will end the matter! 
NO STRINGS OR CATCHES TO THIS OFFER. 


THEO. AUDEL & CO. 


49 West 23rd Street, New York 10, N.Y. 





AND BUILDERS GUIDES 


PRACTICAL STOREHOUSE OF 
MODERN CONSTRUCTION IN. 
FORMATION (4 vol. set) for 
carpenters and all woodworkers Es. 
— im easy language and by pro 
se illustraton principles, advances, 
short cuts, trade secrets, all based 
on the NEWEST information 
Vol. 1—Tools, steel square, saw fil- 
ing. joinery, furniture, etc.; Vol. 2— 
Builders’ mathematics, drawing 
eae i estimates, etc.; 
House and 
Hons, etc.; 
ir 


Pages. 3700 Iilustrations. Whole set 
on 
CIRCLE No. 8 IN COUPON 


A COMPLETE HANDBOOK - Quick, simplified, reedy ref- 
erence. Complete instruction call Practical information on 
the rules and laws of electricity— Maintenance of Machnery 
—AC. and D.C. Mot ore Armatures ~ Wir ring Diagrams — 
House Lighting — Power Wiring — — Batteries — Trans- 
formers—etc. Simple to understand. Ts20 Pages. 2600 Iitus- 
trations. Priced et 


Ss. 
CIRCLE Ne. 4 IN COUPON 





NES-—Basic principles, starting v 
. fuel injection compressor 


CIRCLE Ne. 9 IN COUP: 


WELDERS GUIDE -Covers Electric, Oxy-ecet- 
ylene, Thermit, Unionme!t 
welding for sheet metal, spot and pipe welds, pressure vet- 
sels and aluminum, copper, brass, bronze and other metals. 
Airplane work, surface hardening, herd facing, cutting, 
brazing. etc. 608 Pages. Fully Illustrated. Only 38. 
CIRCLE No. 10 IN COUPON 


rege MADE EASY 


A COMPLETE HOME STUDY COURSE-— 
Starting with the first principles of arithmetic, 
advancing step by step through the verious 
stages of mathematics, including the rules and 
calculations for mechanical and electrical 
problems. New EASY correct methods, In- 

cludes plane and sold geometry, trigonometry, algebra, cal- 

culus, ete. Practical tests, reference tables and date. How to 

use slide rule. 752 Pages. $50 Illustrations. Priced at only $3. 
CIRCLE Ne. 11 IN COUPON 


NEW MACHINISTS 
AND TOOLMAKERS 
BARBBOOK 








set — rate | . 
shapers. dri esses: a tools. 
PLETE INSTRUCTOR ‘AND. ‘REFERENCE BOOK. 1728 
Pages. Fully Illustrated at only $6. 
CIRCLE No. 12 IN COUPON 


WIRING DIAGRAMS 
This book ~ the practical fi on wiring of electrical 
eapperatus. It explains cleerly aan SIMPLY how to wire 
ogee for ell fields of electricity. Each diagram is com- 
let son hk. Know your H UPS! 304 


ages. Illustrated. 

CIRCLE No. 13 IN COUPON 
REFRIGERATION & 
AIR CONDITIONING 
FOUR BOOKS IN ONE — basic principles, 

House- 


servicing, ration, repeit of: 3. 
tation. 2. Special Refrigeration 


opera: 
hold Refri 
Units. 3. rcial & S industrial a 


eration. 4 t some 

GOLD MIN cauntel ia 

Comatewy up-to-date. 1360 ag Fully Titustrated and 
ed at only 


6. 
CIRCLE ‘Ne. 14 IN COUPON 





THEO. AUDEL & CO. — Self 
49 'W. 23rd Street, New York 10, N.Y. 


NAME 





Publishers Since 1879 — 


Please mail me for 7 days’ FREE EXAMINATION the books I have circled at right. 7 
1 agree to mail $2 in 7 days on each book of set ordered, ind to further mail $2 « 

month on each book or set ordered until I have paid the purc' 
costs. Ss Sam out aoa suluinad etl Gay URE Oean aap aiinn 


THE NEW ELECTRIC LIBRARY 


A COMPLETE ENCYCLOPEDIA expie < 
simplest terms the fundamental principles, rules and re 
cations of applied electricity 
A COMPLETE COUEGE EDUCATION! 
Fully illustrated with diegrams and sketches, celculetions 
lor ready reference. Questions an wers. Trial 
study and review. All based on the most 


1-Principles and rules 
of electricity, magnetism, 
armatures, repairs. No. 15 
Vol. 2~ Dynamos, DC Mo- 
tors, construction, instelie- 
thon, maintenance, etc. No. 16 


Vol. 3—Testing instruments 


tension, plans, code, ete. 
No, 21 


Vol. 8 — Railways, oe, 
elevators, ignition, etc. No. 22 
Vol. 9—Redio, telephone, 
telegraph, television, motion 
pictures. No. 23 
and tests, storage battery po Sh en oe —_ 
’ " ng, x-ray, 
constr. and repairs. No. electrical apphances, Index. 
Vol. 4— Alternating current, o. 24 
power factor, alternators, - 000 fully illustrated pages. 
transformers. No. icod ot only fer the 
Vol. $-A.C. Motors, wind. tnriRe SET. Also sold indi- 
iNgs. Maintenance,converters, vidvelly for $2 each. 
switches, fuses, ete. No. 19 
Vol. 6—Relays, conden 
regulators, recufiers, meters, 
switchboards, etc. No. 20 


Vol. 7=Wiring, house light 
and power, circuits, high 


ALL TYPES OF BLUEPRINT READING 


~ scales, the standard ——_ detail and esse 
print crhing, érowsnen, short cuts, he ete one 
oun poten TH E MAN WHO CAN READ BLUEPRINTS 
1s IN LINE a A BETTER JOB. This book gives you 
secret lai step by step in easy stages. 446 Pages, 
Very Fully Ticotaned Priced $3 
CIRCLE No. 25 IN COUPON 
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A PRACTICAL ILLUSTRATED 4 

VOL. SET-Explaining in clear, sim- 

ple language and profuse illustration, 
advances, short cuts, wade 

modern practice 
how to figure and chuiate verious 
rick work, bricklay bond de 
he 


ns. 
ng, plecing forms, reinforced 
stone masonry, steel construction, bluepri 
4 Vols 1440 Pages. 2067 Iw tions. Complete Set only $8. 
CIRCLE No. 26 IN COUPON 


ELECTRIC MOTORS 


THIS GUIDE covers the construction, hook- 
ups, control, maintenance and trouble shoot- 
ing of all types of motors. Includes armature 
winding. Explains entire subject in Eset de- 
tail in simple language. Over 1056 Pages of 

information. 617 Diagrams. All types of motors fully illus 

trated and indexed for ready reference. Priced at only $5. 
CIRCLE Ne. 27 IN COUPON 


oll BURNERS 








struction, installation, operation, 

servicing and repair of all equipment. In- 
Gexed for re reference. Over 416 
Pages. 320 Illustrations and Diagrams. 
Onl 


"CIRCLE Ne. 28 IN COUPON 

ADDITIONAL IMPORTANT TITLES 
The following Aude! Guides are all the best in their fielda 
written in clear simple fashion, all lavish! pa] Circle 
the numbers wanted in the MAIL ORDER — below. 
= books ere Sent for FREE EXAMINATIO! 


SHEET METAL PATTERN LAYOUTS. 1152 (ae 
Ne. 30 SHEET METAL WORKERS HANDY BOOK. 


448 Poges 
. 32 MECHANICAL DRAWING GUIDE. 192 Poges 
.32 MECHANICAL DRAWING AND DESIGN. 


480 Pages nae 
ELECTRONIC DEVICES. 304 Pages 
ELECTRICIANS EXAMINATIONS. 272 Poges 
} =p Be —— i Page 


7s 


480 
erms 
power PLANT ENGINEERS — y 4s foges 


ENGINEERS AND FIREMANS $44 Poges 
OPERATING ENGINEERS tIBRARY 3 Book Ser 
PUMPS, pera AND AIR COMPRESSORS. 


HOUSE HEATING GUIDE. 1668 Pages 


ve Seveenrew w 


bead 
88 88388888 83 


$8 1 


hase price, plus shipping 
return them. 





ADDRESS. 





OCCUPATION. 








SAVE SHIPPING COSTS! Check here if you enclose complete pay- 
ment with order. We pay postage charges. You hove same return privilege. 











GET READY FOR THE SPACE ana SCIENCE ERA! SEE SATELLITES, MOON ROCKETS CLOSE-UP 


‘AMAZING OPTICAL BUYS 


-and OTHER SCIENTI 


See the Stars, Moon, Planets Close Up! 


3” ASTRONOMICAL REFLECTING TELESCOPE 
60 to 160 Power—Famous Mt. Palomar Type! An Unusual Buy! 
* Assembled—Ready to use! You'll 
see the Rings of Saturn, the fasci- 
nating planet Mars, huge craters 
on the Moon, Star Clusters, Moons 
of Jupiter in detail. Galaxies! 
Equatorial mount with lock on 
th axes. Aluminized and over- 
coated 3” diameter high-speed 
f/10 mirror. Telescope comes 
equipped with a 60X eyepiece and 
a mounted Barlow Lens, giving 
you 60 to 160 power. Low-cost 
accessory eyepiece available for 
higher powers. An Optical Finder 
Telescope, always so essential, is 
also included. Sturdy, hardwood, 
portable tripod. Valuable STAR 
“Handbook : of Heavens.’ 
$29.95 tpaid 


Stock No. 85,050-N 
KNOW THE TRUTH ABOUT POWER. |. Telescope ex- 
perts will confirm that an Astro- 
nomical Telescope will only give you practical powers to 
about 50 or 60 times per inch of objective diameter—pow 
ors above this only produce empty magnification—make 
viewing dim, difficult and unsatisfactory 


CHART and 272 page * 








41/," ASTRONOMICAL TELESCOPE! 270 POWER! 


With this scope you can see everything 

as above but with greater power plus will 

split finer stars. Mirror has twice the 

light gathering power. Mirror guaranteed 

to give theoretical limit of resolution. 

Rack and pinion focusing, hardwood tri- 

pod, real equatorial mounting—only one 

adjustment follows stars! Aluminum 

tube. 6 power finder telescope. 2 stand 

ard size eyepieces and mounted Barlow 

lens give you powers of 40X, 90X, 120X, 

and 270X. Low-cost accessory eyepiece 

available for higher powers. Free hand- 

book and Chart. Shipping wate 25 Ibs. 

-N $74.50 f.o.b. 

Same ze lescope = above but — with Electric Clock Drive— 
Stock No. 85,094- $111.50 f.0.b. Barrington, N. J. 


NEW BINOCULAR. TO- CAMERA HOLDER 


For Exciting Telephoto Pictures 
a 4 — ant ——— s 7 times nearer with 
n. cam 7x50 binocular and 
ar NEW BIN Ot UL AR- AMERA HOLD- 
cR. Ide —~ for long-rang shots of wild 
piar ships people, ete. Camera 
binoe aiars attac Pi , > any 
binocular or monocular—4s camera, 
still or movie color or black and 
white, Full directions for taking tele 
photo’ 


Stock No. 70,223-N..........$11.50 Postpaid 











Terrific Buy! American Made! 
OPAQUE PROJECTOR 


Projects illustrations up to 3” x 3%” 
larges them to 4 ft. wide. 
needed. Projects charts, diagrams, pictures, 
photos, lettering in full color or black and- 
white. Operates on 115 volt, A.C. current. Bulb 
is ordinary 60-watt type. 6-ft fxtension cord 
and plug. Size 12” x 8” x 4%” wide. Weight 
Carrying case with built-in handle. 

Stock No. 70,199-N $7.95 postpaid 


anruica / REPLICA “GRATING—Low, Low Cost 


> 

a 1s Take Unusual Color Photos at Night! 

ey ‘ It’s here—after decades of effort. Replica Grating— 

| il ym film—-at very low price. Breaks up white light 
into full spectrum colors. An exc iting display. 13,400 

lines per inch. Diffraction Grating has been used to 

answer more questions about the structure of the ma- 

terial wor and the universe than any other nae 

device. Use it for making Rpoctiusetpee xperi- 

ments, 3 fascinating novelty irst time available 

such large size—so ch sly. Comes in clear plastic protector 

Stock No. 50,202-N .. . includes 2 pieces 8” x 5i4"- 

1 transmission type. 1 reflecting type . 


GIANT MAGNETS! TERRIFIC BARGAINS! 
War Surplus—Alnico V type. Horseshoe shape. 
me ndous liftin Pow: 5 lb. size. 
— ; B— C—4 3/16"; 4’; 

34". Stre' ngth is about 2,000 Gauss. 
as rT id 
St ‘ock No. 70, 183-N 

= Ib. size. 


and en- 
No film or negatives 


1 Ib., 2 oz, Plastic 





[peernad\ 
f [7] emoas*\ 





$ 2.00 Pstpa. 


Tre- 

Dimensions :— _ 
E— 

will tei 


$8.50 Postpaid — 
Approximately 5, 000- 6, 000 Gauss rating. Will lift over 
Stock No. 85,088-N 
Shipping wt. 22 Ibs. 
ORDER BY STOCK NUMBER. . 


..$22.50 F.O.B. 
Barrington, N. J. 
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- SEND CHECK OR MONEY ORDER 


EDMUND SCIENTIFIC Co. 


Dome - 7 Vider Vik 
BARGAIN-PRICED STETHOSCOPE 
FOR HOBBYISTS, SCHOOLS 


A real stethoscope at half the usual cost! 
Ideal for home craftsmen. hobbyists 
schools, children. Listen to running ma- 
chinery. Check on hard-to-hear motor 
noises, leakage of gas, air or fluid. Pick up 

Os: heart beats of animals, insect noises, other 

‘“‘unhearable’’ sounds. Splendid. for experiments, clussroom 

use, animal husbandry. Hours educational fun for adults, 

students and children. Excellent for auto repair, do-it-yourself 
projects. Sensitive, yet sturdily made to stand hard use 

Money-back guarantee. yf 

Stock No. 50,223- $2.95 postpaid 








Take Telephoto 
Shots Thru 


7x50 MONOCULAR 


This is fine quality. American made in- 
strument—war surplus! ally 2 of 
U Govt "3 x 50 Binoci Used for 
general observation both day 
and to take fascinating 
mew, $95 value. 
a ak ie price. 


Stock No. 50.008 


‘and night ee ads 

telephoto shots with your camera. Brand 

Due to Japanese competition we close these out at 

on and mounting hints ines d 
; peer tt) 


.00 Postpaid 


WAR SURPLUS! 
Govt. Cost $900—Only $39.50 
Converts infrared to visible light. 
darkness. Use in lab, factory, 
or dismantle for fine optical parts or power 
—, Completely portable. Operates on two 
Societe batteries, Size 11%" x 8”. Weight with hard rubber carry- 
case 12 Ibs. Image not as sharp as our $150 Sniperscope—also no 
Saivered light spusse is furnished (see below) 
Stock No. 85,0 $39.50 f.0.b. Barrington, N. J. 
INFRARED LIGHT ‘SOURCE AVAILABILITY! 


a will need a 6 volt transformer or 6 V auto battery to 

ate 
Steck No. 80,035-N.. = wevsesveeee $10.00 Pstpd. 
BUILD A SOLAR ENERGY FURNACE 


field. Build your own Solar 
experimentation—many practical 
uses. Easy! Inexpensive! Use scrapwood! We 
furnish instructions. The sun powered furnace 
will generate terrific heat—2000° to 3000°. Fuses 
enamel to metal. Sets paper aflame in seconds 
Use our Fresnel Lens—14%” diameter... f.1. 14”. 
Stock No. 70-130-N ...Fresnel Lens ...$6.00 Pstpd. 


ERECT IMAGE LOW POWER MICROSCOPE 
5X, 10X, 20X 
$80.00 Value — Only $19.95 


Extremely sturdy with rack and pinion focus- 

ing, color corrected optics, turnable microscope 

body for inclined viewing, three different pow- 

ers, long working distance under objectives. 

sufficient ec relief for easy viewing. ade 

yo optical instrument so that 

you actually get $80.00 of value. Weighs 4 lIbs., 

hig i0-DAY FREE TRIAL. 5 ea ob- 

jectives available for powers of 15X, 30X, 40X 

Stock No. 70,172-N.. anes — ...$19.95 Postpaid 


HAND SIGHTING LEVEL 
Described in Popular Mechanics March 1959 issue, page 212 
Sight it like a Telescope. Gives you a level line of 
sight, for laying out gardens, drives, new construc- 
tion, ditches, etc, C ee instructions included. 
Stock No. 105- $2.50 postpaid 


FREE ‘CATALOG-N 


100 Pages! over 1000 Bargains! 


America’s No. 
hobbyists 
parts and 
of lenses, 
parts an 
satellite 
science, 





See in total 
classroom, ete., 





A fascinating new 
Furnace for 











i source of supply for experimenters, 
Complete line of Astronomical Telescope 
assembled Telescope. Also huge selection 
prisms, war surplus optical instruments, 

accessories Telescopes, microscopes, 
scopes, binoculars, infrared sniperscopes, 
experiment items, etc. 


UEST CATALOG-N 
SATISFACTION GUARANTEED! 


BARRINGTON, NEW JERSEY 
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Desalting sea water by adding salt. Simple Simon’s method of 
carrying water (in a sieve) seems reasonable and well thought out 
compared to the U. S. Department of the Interior’s plan for get- 
ting fresh water out of the ocean. They're going to do it by 
making the salt water saltier. Strangest of all: It works. 


The country’s first “saline-water demonstration plant,” to be 
built next year on the Gulf Coast, will use a desalting process 
called long-tube, vertical (LTV) multiple-effect evaporation. It 
is an economical process ($1 per 1,000 gallons of fresh water now, 
with a 40-cent rate hoped for) largely because it avoids getting 
the works clogged up with scale. That’s where adding salt to 
sea water comes in. 


Anybody can make fresh water out of salt. Just boil the salt 
water, then cool the escaping steam to condense it. The result 
is pure water, all its salt left behind in the pot. But the water in 
the pot, continually boiling down, gets heavier and heavier with 
salt, and solid crystals form in the pot. That’s scale. It builds up 
so fast that it soon clogs the works. You have to shut down and 
hack out the scale. And that’s expensive. 


The LTV process is an old standby of the chemical industry. 
The principle: A solid crystallizing out of a solution prefers to 
form on a solid crystal already there. If you put a “seed” crystal 
into a saturated solution, it grows larger as molecules leave the 
solution and solidify on it. So scale can be kept off the pot by 

providing seed crys- 


LTV Sea Water Desalting Process tals for it to form on 
instead. 


oS That’s just what is 
done in the LTV de- 
salting scheme. Salt 
crystals are added to 
ocean water so that 
a slush of salt and 
water goes through 
the distillation tow- 
ers. Salt crystallizing 
ed out as pure water is 

Greek woter boiled off, accumu- 

salt water lates on the slush, not 
Saler taper plus slush on the equipment. 
*— fresh water The slush is pumped 
through a filter that 
takes out the big 
salt crystals, then put back in at the inlet for another go-around. 





sea water- 










































































The desalting plant will consist of a number of towering cylin- 
ders. Each contains a bundle of a hundred or more vertical tubes 
(sketch). Ocean water, with salt slush added, is fed into the top 
of the tube bundles. Steam surrounds the tubes, boiling the ocean 
water so that water vapor comes out the bottom of the tubes. 
This vapor goes to the next tower to heat those tubes and boil the 
slush inside them. The vapor that does the heating now is not 
steam—it’s below 212 degrees. But it makes the slush boil be- 


CONTINUED 





The month in science 


cause pressure inside the second tank is reduced (by a vacuum 
pump)—and, as housewives in Denver know very well, lower 
pressures reduce the heat required for boiling. 


This process is repeated in tower after tower: salt-water slush 
boiling at ever lower temperatures (and pressures), the vapor 
going over to the next tower to heat more salt water, some of the 
vapor giving up so much heat that it condenses to liquid water— 
the sweet water that you want. 


The LTV plant is one of five “demonstrations” to be built in a 
$10,000,000 effort to relieve water-short areas of the U. S. (see 
PS, March ’58 and this issue, p. 69). Plant number two, to be 
built on the West Coast, will use flash-distillation—boiling at 
very low pressures—with heat coming from an atomic furnace. 


Shake those piles down. The Russians, not content with shaming our 
rocketmen and dazzling our dance audiences, have now shaken 
up our foundation engineers—the guys who install big piles and 
caissons for bridges, dams and skyscrapers. Literally. 


American experts attending a seminar at Princeton University 
watched a movie run off for them by a group of visiting Russian 
engineers. It showed a golf ball vibrating in a jar of sand. As 
the ball wriggled, it sank to the bottom of the jar. The meaning 
sank in, too: The Russians had figured out a way to drive piles 
by vibrating them. The vibration method does it five or six times 
faster and much cheaper than banging the piles down with huge 
steam hammers, as done here. 


The Russians use electric vibrators: motors with unbalanced 
weights on the shafts. Rev the motor up and it shakes wildly. 
Whatever it is fastened to shakes with it. If the vibrator is fastened 
to the top of a pile, it sets the pile wiggling down into the ground, 
much the way you ease a garden spade into the earth by wig- 
gling it. The scheme works to set or remove column piles, sheet 
piling (corrugated steel that confines dirt around excavations) 
and big concrete caissons. 

Vibrators are widely used in the U. S., but mainly to make bulk 
materials—wheat, sand, coal—flow out of railroad cars and factory 
hoppers. The vibrator is fastened to the side of the container and 
shakes it so that the contents won't clog. 


How come nobody here thought of vibrating piles down? Prof. 
Gregory P. Tschebotarioff of Princeton, who was the Russians’ 
American host, says that Americans have toyed with the idea but 
never got it to work right. The Russians did, he thinks, because 
they have supported long-term research on vibration, with many 
experts from different fields plugging away steadily. 

The Americans’ chagrin at being confronted with the simple 
technique startled the Russians. They thought we knew all about 
it. They have been vibration-driving piles for five years, even 
described their methods in 1957 at a conference in London. 


One Russian engineer, talking with an American colleague at 
Princeton, wisecracked: “Your intelligence agents in Moscow are 
so busy hunting military secrets they don’t take the time to stop 
in the street and watch a construction job.” 
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INVENTORS 





| how to protect your invention. The U. S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled ‘‘Patent Guide for 
the Inventor’’, containing detailed information with respect 
to patent protection and procedure, together with a ‘Record 
of Invention’’ form will be promptly forwarded to you without 
obligation upon request. 





CLARENCE A. O’BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 


92-H DISTRICT NATIONAL BUILDING 
WASHINGTON 5, D.C. 





prepare for your career in 


ELECTRONICS 
ELECTRICAL 
ENGINEERING 
RADIO-TV 
COMPUTERS 


At MSOE, you can equip 
yourself for a career in many 
exciting, growing fields: 
MISSILES * RADAR * AVIONICS 
AUTOMATION * RESEARCH 
DEVELOPMENT *¢ ELECTRICAL 
POWER * ROCKETRY 


When you graduate from 

the Milwaukee School of 

Engineering, you are pre- 

pared for a dynamic career 

as an Electrical Engineer 

or Engineering Technician. 

Under a faculty of specialists, 

you gain a sound technical 

education in modern, com- 

pletely equipped laboratories 

and classrooms. As a result, 

MSOE graduates are in 

great demand and highly 

accepted by industries 

nationally. 

At MSOE, you will 

meet men from all walks 

of life and all parts of the ; 

country — some fresh out | 
t 





of high school or prep school 
others in their twenties — 
veterans and non-veterans. 

You can start school in any one of four 
quarters and begin specializing immedi- 
ately. Engineering technicians graduate in 
2 years with an Associate in Applied Science 
degree. For a Bachelor of Science degree 
in an meetin you attend 4 years. A 
3-month preparatory course also is available. 


Tl] FREE CAREER BOOKLET! 


Se If you’re interested in any phase of elec- 
J. tronics, radio or television, be sure to 





look into the programs of study offered 
by the Milwaukee School of Engineer- 
ing. Just mail the coupon. 

sen ue eee Se eS ee me me 


MILWAUKEE SCHOOL 
OF ENGINEERING 


Dept. PS 859, 1025 N. Milwaukee St. 
Milwaukee, Wisconsin 


Please send FREE Career Booklet. I’m interested in 

(0 Electronics [) Electrical Power [] Television 

() Mechanical Engineering [] Radio |} Computers 

(J Electrical Engineering [(_) Industrial Electronics 
PLEASE PRINT 











Name. 
Address. 


Age. 








Zone State. 


it 
a I’m eligible for veterans education benefits 
ms-125 
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‘*Hoppy’’ SPLIT-IMAGE TRANSIT 
| TheMost Revolutionary LEVEL & INCLINE MEASURE Ever Made! 
This simple yet amazingly accurate instrument 
cates level and measures incline down to a fraction of 
an inch. Makes bubble type or string 
» it not only indicates level, but shows 
much correction is needed. Just one person, 
split-image transit and target supplied. with 
perform any leveling, incline-measuring job juickly, . 
accurately—measures inclines down to the thinness of a dime at 
25 feet. So accu can be used instead of expensive 
surveying construction 


IDEAL FOI 


tering, Fou ndati w . Gra 
Piumbing,. Terracing, Duct Installation, — elving, 
it-Yourself-Jobs, Table caves. Floorin: 

Masonry Work, Drainage Wo 


CARRYING CASE—Fitted Heavy Plastic Leather-Like Carrying Case 
With Brass Lock. . $3.25 ppa 


CHROME VANADIUM] , 6° Pc. Set Wire Gauge 
29 Pc. DRILL me VANADIUM DRILLS 


Top qualitv German 

import high 
Chrome Vanadium 
Drills desig red for 
speed drilling 
through toughest 





minum. 
a 2 | ground, cust ene lasting 
alloy steel drills hardened ¢ anes, Guaranteed te give years 
precision ground to the sharpest, or ~s ae | —— ‘ by ¥ ats 
longest lasting cutting edge ob- 4 ~ i 
tainable; will easily and cleanly 
bite through hardwoods, 


aluminum, iron 35c PP. ‘@ HDLG. 


an- yp spupeite 65 
drillings. th Metal Inde $6. 

jo Sizes by ! co PLUS 35e PP. “e HDLG. 
64ths | from 7) “Also Avaliable | 
to VQ". eed ab ppd. 20 Pc. Set — Nos. 61-80 
erate natits 3 $8.95! 1, coe eee aiuis 

s. In a 

pocket roll ee . [marked pocket for $2.50 ppd. 


Send Check or Money Order. If co, fees extra. MONEY BACK GUARANTEE 
SCOTT MITCHELL HOUSE, INC. °°"; 5:8: 425 Soutm Broadway 


NEW Y 














You Can Have a 


HE-MAN VOICE 


STRENGTHEN your voice this tested, 
scientific way. Yes—you may now be 
able to improve the POWER of your 
speaking and singing voice...in the 
privacy of your room! Self-training les- 
sons, mostly silent. No LEY required. 
FREE BOOKLE 

Write today for aepene Feuchtinger's 
great booklet a c 
cessful Voice. 

You must state 

postpaid in a fh Hy sealed cnvelene. 
Send your name and age RIGHT NOW 
Prefect Voice Institute, 210 S. Clinton St., 


red 
No salesman will bother you 
7 


Studio HR-1, Chicago 6, II! 





BIG PAY JOBS 


for men who qualify in 


DIESEL & 


TRAIN NOW FOR A DIESEL FUTURE. Steady, high-pay jobs 
await men qualified in Diesel, Tractor, and Heavy Equipment 
Are you ready for job and advancement opportunities in this 
fast-growing field? You can qualify! 


COMPLETE DIESEL COURSE NOW AVAILABLE. If you ar: 
ambitious and want to get ahead in this big money field, you'll 
want to know about the complete Diesel home training course 
now offered by Interstate Training Service. Covers all phases of 
operation, repair, service Easy to master in spare time No inter- 
ference with present job. Up-to-the-minute. Regularly revised 
to cover new developments. We invite comparison of material 
offered. Advisory placement service for our students 


CUMMINS-APPROVED DIESEL 


ENGINE COURSE NOW AVAIL- GLO 


ABLE TO QUALIFIED MEN. 
WRITE FOR FREE INFORMATION TODAY 
INTERSTATE TRAINING SERVICE, Dept. A-2, Portland 12, Ore. 


Send complete information on 1.17.5. and 
Cummins Diesel Courses. 
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If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared. 


The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C., is qualified to take the necessary steps for you. We can 
make a preliminary search on your invention, advise you whether we 
think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 
the invention claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whether your 
invention can be patented. If you have what you believe to be an in- 
vention, we suggest that you have this firm make a search for you. 


Send for a copy of our Patent Booklet entitled 
‘‘How To Protect Your Invention,’’ containing in- 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an ‘‘Invention Record’’ form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 
gation. They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS ° COPYRIGHTS ° PATENTS 
1426 VICTOR BUILDING, WASHINGTON 1, D.C. 























MaRS ap MAGIC MAIL PLAN 


CAN MAKE YOU *5°° AN HOUR 
| were “ Write today for free facts about the 
CASH BIG The machine is turning newest and most fascinating of all 


outa job that will bring new home operated businesses. For 

f operator $2.58, bymail.| the first time, a simplified machine 

PA Y CHECKS Material cost, only lic! | brings the fabulous profits of Plastic 

& —_—— = Sealing and Plastic Laminating with- 

= in reach of the small operator. Any- 

3 : one can learn to operate it with a 

Train Now for 6 few minutes practice. Then—with 

: e our MAGIC MAIL PLAN —can get 

more success, i mail orders pouring in daily with 
greater security cash in every envelope. 

No Canvassing or Selling 

Fill orders at home in spare time to 


start. Then expand to full time busi- 
ness. We even supply circulars to 


- bring } ay — = orders. ~ 

i Hl th ts you need to 

LEARN AT HOME esc TIME start. A posteard will do’ No charge. 
(or at college in Chicago) WARNER ELECTRIC CO., Dept. L-) 

1512 Jarvis, Chicago 26, Illinois 








Check the want ads in any newspaper—SEE the big- — 
pay opportunities open to you as a draftsman, What's 
more, you can learn this well-paid, prestige peateasion GENUINE OAK WOOD 
at home—quickly, easily! No special talent needed! 
Get complete, step-by-step Chicago Tech lessons in the | ANTIQUE 
mail, — a few pleasant hours studying each week. | T —E L ££ Pa ee oO By e & 

In 2 short time you'll be a well-trained draftsman, As is $9.00 nating tos “ : 
ready to take your pick of many d jobs. Act now! S Is 5 complete. Tested working order 
abiaaabs —— $12.00. Shipments F.O.B. Simpson, Pa. 
FREE INFORMATION—MAIL COUPON TODAY! Write for free list of telephones. 

Get FREE TRIAL LESSON plus infor- 
mation about C.T.C. practical training. TELEPHONE ENGINEERING CO. 
Learn what successful Chicago Tech BAS 

graduates say about high pay and op- 
Stanton in drafting. No charge, or MASS PRODUCTION MAKES 


THESE PRICES POSSIBLE! =] 
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4 Only world’s largest boot 2. Fe 

f) kit maker can deliver such quality ot rynabout EE 
such prices! Write far free color cata- $99.59 COLOR 
log, kits from $42.00, Freight included. CATALOG 


TAFT MARINE WOODCRAFT 
Dept 636 39th Ave NE Minnecpolis 21. Minn 
See 


FIX OUTBOARD Py 


POWERMOWERS, AND ALL SMALL 
2 & 4-CYCLE GASOLINE ENGINES 


D EG b EE IN MAKE EXTRA MONEY — or, repair your own equipment 
and SAVE! Fully illustrated, easy-to-understand, Home 


27 MONTHS Study Course. Write today for FREE information. 

Students given option of studying LINCOLN TECHNICAL INSTITUTE 
engineering under  acceleratec 
program leading to Bachelor of Science Degree in 27 months; or SUITE 8-G, 472 MARKET STREET, NEWARK 5, N. J. 
the standard four-year program leading to Bachelor of Engineer- - — — 
ing Degree in 36 months. The B. 8. degree in Mathematics - 
Chemistry, or Physics (including Nuclear Physics) may be earned HYDRAULIC PASS REPAIRS 
in 36 months. By attending classes year-round, students can : 
graduate in 3 years and have one year of experience and income — Earn While You Learn at Home 
in the time usually needed to complete a four-year college course Millions of jacks in gas & auto-service stations, truckers, 
Preparatory courses, Thorough, practical program. Individualized body-shops, riggers, factories, farms need servicing. We 
instruction. | ’ show you HO easy step by step directions--what tools 

Keeping pace with progress in science and engineering to use. EARN UP TO $5 an hour, in spare time, in — 
Campus. Dorms, gym, playing fields. Summer faculty. 2.000 own basement or garage. Start your own business NOW. 
students. New Dana Science Building. Low tuition. Earn board 
G.I. approved. Enter Sept Dec. June. Students from 
48 states, 40 foreign cou es. Send coupon for free catalog, 
full information. Enroll n 


ms INDIANA TECHNICAL COLL 


689 E. Washington Bovlevard, Fort Wayne 2, Indiana 
Please send me free information on 27 mo. B.S. DEGREES in: 
(CD Aeronautical (J Chemical Civil OO Electrical 
( Mechanical Electronics 

on 36 mo. B.E. DEGREES in: 

[) Aeronautical () Chemical 0 Civil (0 Mechanical 

(—D Electrical (Power or Electronics) [] Metallurgical 
on 36 mo. B.S. DEGREES in: 
(J Mathematics (J Chemistry 0 Physics 


pA id Tech See.. 2088 So. Michigan Ave. 
Mail me URE ‘Lesson with information about big oppor- 
tunities in DRAFTING. 


AddresS... .cccccccccccccccvccsesssecesssess 
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Write for folder No. PS-8, & free bonus offer. 


Institute of Hydraulic Jack Repair 
P.O. Box 50, Bloomfield, N. J. 


HOME-IMPORT 
BUSINESS.... 


Men, women. Make big profits buying low cost im- 
ports abroad (see examples at left) and selling to 
friends, stores or by mail order. Famous world 
trader guides you—shows you how to find thou- 
sands of exotic imports for full or spare time busi- 
ness, how to pocket profits in advance on for- 
eign drop shipment plan. Full details FREE! 
Airmail reaches us overnight. Write Today! 
MELLINGER CO., 1717 Westwood 
Dept. X-248, LOS ANGELES 24, CALIFORNIA 
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@ Address 
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EARN:100 


A WEEK AND UP 


BE AN AUTO-DIESEL 
MECHANIC...EARN 
WHILE YOU LEARN 


Many of our graduates earn $100 a week 
and up. You learn fast in our school and 
shops because you learn with tools on real 
equipment. Experienced instructors explain 
WHY and show you HOW, then you DO IT 
YOURSELF. One of the best equipped tech- 
nical schools in the United States. Thirty- 
nine years’ experience training men. Success- 
ful graduates in 48 states and many foreign 
countries. Approved for veterans. Day and 
evening classes. Free bulletin—write today 


NASHVILLE AUTO-DIESEL COLLEGE 


226 7th Ave. N., Dept. 42 Nashville, Tenn. 





Locksmithing “taxine 
owMadeEasy! °3cichuscte 


tondins you how to pick locks, de-code, 

master keys, repair, install, serv- 

‘ce. ete. New self-instruction lessons sf 
every handyman, homeowner, carpente 

mechents, service station operator, ax. 

shop, hardware dealer. 
smith, nn easy iilustrated les- 
ce —_ Ls 95, poss. 


BERS 
a 


ai oa for Trained a 


Record-breaking travel 
sound substantial future for trained men in hotels, motels, clubs, 


means nation-wide opportunities and a 


opartment house positions. Fascinating field; fine living; quick 
advancement. You can qualify at home or through resident classes 
in Washington. Previous experience proved unnecessary. Place- 
ment Service FREE. Write for FREE Book, ‘‘Your Golden Oppor- 
tunity.‘ Accredited by N.H.S.C. 

Course Approved for ALL Veteran Training. 43rd Year. 
LEWIS HOTEL TRAINING SCHOOL, Room EM-9712, Wash. 7, D.C. 


Dadarexacadk MINIATURE MODELS 
Scale 1 to 108” 


These are the same official scale, 

United States and foreign models 
% used in pre-combat and recogni- 
@ tion training by our government ! 


COMET METAL PRODUCTS CO., INC 
Richmona Lea 18. N.Y. 


< 3 ~ 2. o 








5197 ONTOS Cast in metal 
SIX 106mm 
Rifles < 


$1.75 


SEND FOR 
CATALOG 


—only 35¢ 
FLY YOUR OWN 


Bensen 


HELICOPTER 


Simple to fly — build it By 
yourself, with engine or as | 
inexpensive glider type 
which can be mounted on 
floats or boat. Order 3- 
view drawing, 
specs and photo of 
‘itm Glider for $1 or 
$] motor powered Gyro-Copter $2. 
? _ Building plans and kit ts also” available— —— 
32 BENSEN AIRCRAFT CORP., Dept. PS-89 
P. O. Box 2746, Raleigh, N. Cc. 

















Check the Kind of Body 
YOU Want: 


0) Slimmer Waist, Hips 


O Broad 
Shoulders er Chest, 


Cl More Weight, Solid 
0 More Powerful 
Arms 


OC More p 
hens owerful 


CZ More Ene 
Restful fom 1 More 


UST tell me, in coupon below, the 
Ye 
home—or it won't cost you a penny! 
title * ORLD’'S MOST PERFECTLY DEVEL- 
room—JUST 15 MINUTES A DAY—while your chest 
my famous book 
showing how “Dynamic Tension’’ 


. - - and I’ll Show You How EASILY 
You Can HAVE It! 
kind of body you want—and I'll 
give it to you SO FAST your friends 
will be amazed! I'll show you how 
you can become a NEW MAN in 
just 15 minutes a day—in your own 
You wouldn't believe it, but I preci 
used to be a 97- Ib, weakling. Fellows 
called me ‘‘Skinny.’’ Girls made fun of me. ** 
THEN I discovered my marvelous new musc le- build- 
ing ues m—“‘Dynamic Tension.”’ It turned me into 
such 28 wen of MANHOOD that today I hold the 
OPED 
“Reman TENSION'’—that's =y secret! When 
you look in the mirror and see a he -althy, husky fellow 
smiling back at you—then you'll realize how fast 
“Dynamic Tension” GETS RESULTS. That's because 
it’s the natural method you can practice in your own 
and shoulder muscles begin to swell . those arms 
and legs of yours bulge... and your whole body starts 
to feel “‘alive’’—full of zip and go—INSIDE and OUT 
FREE Wlustrated 32-Page Book 
Not $1.00 - Not 10¢ - But FREE! 
Send NOW for 
can ma you a new man. 32 pages, 
packed with photos, valuable advice, 
answers to vital questions, I’ it se send 
you a copy absolutely yea 
FREE if you rush cou- . 
| pon to me personally. yEsy 7 


Charles Atias, Dept. 1H, 
115 E. 23rd St., New York 10, N.Y. 
“eee 
CHARLES ATLAS, Dept. 1H, 
115 East 23rd St., New York 10, N. Y. 


Dear Charles Atlas—Here’s the Kind of Body I Want: 





(Check as many as you like) 

O Slimmer Waist, Hips *owerful Arms 
Broader Chest, Shoulders -owerful Legs 
More Weight, Solid }) Better Energy 

absolutely FREE, a copy of your famous book show 

ing how ‘‘Dynamic Tension’’ can make me a new man. 32 pares 

crammed with photographs, answers to vital questions, and 
valuable advice. No obligation. 


Send me, 


(Please print or write plainly) 


Address. ... 


City 
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electronics ‘D2 


sexo ror ALLIED’S 6-SHOT 
) BARGAIN SUPPLEMENT | [aAdmpAhedaeeias 


BIGGEST VALUES EVER! Save 1 - 
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parts, tubes and tools. Send for your FREE SEA PORT TRADERS, INC., _De 

Allied Supplement packed with bargainsand |— | {| 1221 S- Grand av melon 18, Call 


new products. Save as never before! 


SLLtE® nae , : ADD :; 25 POUNDS 

: be Os 3 Free | of SOLID MUSCLES wot 
“ALLIED. RADIO corp., Dope. 7-H9 " $10 Body Mold course included FREE 
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such amazing re Bf 
C Send FREE Allied Supplement No. 185 : make you a bigwer man. 
a eatte, Order_ no 1 
¥ > set $ 8.98 
Name 100 Ib. set $14. 


9 
gm sets approx Jom pigher. Extra 
50 


“* ? 'S8 Bristot st. ‘Dept. 970-H Brooklyn ‘2 
Address 


© REE! Bf 100 WORLDWIDE STAMPS IMMER irae pe ems 


own business qu . Men, ae of all ages. 
eee just released! learn easily. cy covers sO ~ Be | 
Management, Appraising, Loans. and 
related subjects. STUDY AT HOME. “= “fs “class 
s Diploma awarded, 
book! No obligation. 
Approved for World War II and Korean Veterans 
WEAVER SCHOOL OF REAL ESTATE: Est. 1936) 
2020S Grand Ave. Kansas City, Mo. 




















Earn lucrative fees preparing income tax re- 
turns in your spare time during 3 month busy season every 
year or operate profitable Business Tax Service for year-round 
income. No experience needed. We train you at home. Low 
cost State Approved Course. Write for free prospectus. No 
agent will call 


UNION INSTITUTE, LAKEWOOD 108, NEW JERSEY 





Send today for 100 scarce, beautiful daaiee a ‘FREE! 
Get newest issues of last 12 months, including United SELL MA S T iz R 
Arab Republic, Belgian Atomium, Morocco, Sonaties 
digerent, geri So new, —_ ~ dg J eet, yet. = d Pi T) . f 
iffere genuine, mint and use i-colors, pictorials, 

icals. This FREE Worldwide collection has never been A vertising ni orms 
opered. before. Supply limited, one packet per collector. 


end for this rare offer today plus helpful ‘‘Collector’s§ | i 
Guide” and other offers for free inspection. Rush name,§ To Business Men 
10c for handling to GARCELON STAMP CO., Dept. 
PS8W, Calais, Maine. @ FULL OR PART TIME ¢ SAMPLE FURNISHED 
Sell 10, 20, 100 uniforms at 
GARCELON STAMP CO. Dept. PS8W, Calais, Maine o tet Nene a time. Big reorders. No ex- 
Rush FREE 100 Different Stamps, Collector's Guide, other offers. To- House ™ — needa ae 
joe d 10¢ for handling. (PLEASE PRINT) perience needed. Free pow- 
| e You Invest | erful sample outfit. Tested 
Nothing selling methods. A few calls 

















e Full or can bring you $50 and more 
Part Time per day. We show you how. 
Write today. No obligation. f 


GEORGE MASTER GARMENT CO. uivcnior, ina. 
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DON’T BE HALF-TRAINED...< = 
A MASTER TECHNICIAN | .ELEVISION 


RADIO-ELECT 
Master Technician makes more money! ~ RONICS 


Master Technician is always in demand! y 
Master Technician has lifetime security! ¢ v 
Master Technician can be his own boss! 


i itte B 


: ab a ILLUSTRATED ~ 
* ¥, ’ a 
ts hee 1/7/74 


GIVES YOU ALL 


MAKE BIG........ ci 
TRAIN AT HOME & DIESEL 


for one of 
AMERICA’S 
“Big x 3 : : 
OPPORTUNITY 23 
FIELDS! | AD ', 


>.< s 


a _ 


EVERY ONE OF THE “BIG 3” INDUSTRIES EARN AS YOU LEARN — 
TV-Radio-Electronics . . . Auto Mechanics & We'll show you how you can earn A 

Diesel ... Air Conditioning-Refrigeration-Elec- money right from the start. Many students IR CON ITI 
trical Appliances ...all are growing at a tre- pay for their courses—and earn much more R 0 
mendous pace. No wonder you have steady —while studying. So can you! & El EFRIGERA 
work, at high pay, year after year, when you Your N.T.S. Training is BETTER... ECTRICA 
are a Master Technician in any one of these MORE COMPLETE...LOWER COST! 

“Big 3" fields. You can really go places in getter... proved and tested in Resident Schoo! 

your own business or with a manufacturer, shops and labs, by the OLDEST and LARGEST 

dealer or distributor. School of its kind in the world. Est. in 1905 


YOU ARE NEEDED... MORE commute .. Yes toore an Pesees, and 
fo help service, maintain and repair the mil- Go mean mena get Big 

lions . = ee pe electronic units H Professional Kits with parts, tools, instru- 
cars, trucks and diesel engines... air condi- 


. ; : ments for your experimental, repair 
tioners, household and commercial refrigera- and service, and trouble-shooting job 


tors, electrical appliances, etc., now in projects. You also receive many 
one \ | ss “E “ SEND FOR YOUR 
operation, plus the millions more that are valuable training ‘Extras’ to 


being manufactured each year assure your success F 
LOWER COST... Other 


N.T.S. Trains You RIGHT, FAST and EASY! schools make several courses OPPORTUNITY BOOK 


. . f the material in each PY lem Vonat) \aee a tte) 
| let hort-cut"’ t limit ppesily. 
ncomplete, ‘‘Short-cu raining limits your og our MASTER COURSES INFORMATION 


earning power, even disqualifies you for top- ond charge you mere fer Wowl WILL BE MAILED... 
pay jobs N.T.S. gives you All-Phase, com- jes, training than you get NO SALESMAN WILL CALL! 
plete training .. . to qualify you for any job in any one of our “Big 3" 


in your field, for greater profits all-year round. at ONE LOW TUITION! \ TIONAL TECHNICAL SCHOOLS (4 


GET THE BENEFIT OF OUR OVER 50 YEARS EXPERIENCE Oe ee 


—_ Mi 


MAIL NOW TO 


eld! ] 
National Technical Schools, Dept. C-89 
ose YOUR Fie e Select one of / pt. c-85 
t 4000 S. Figueroa St., Los Angeles 37, Calif 
Rs 3”’ Please rush FREE Book and Actua! Lesson checked 
pneet ANE — the ig now! t below. No obligation. No salesman will call i 
— wish to take your training In = ky 
our Resident School at Los Angeles 
start NOW in our big, modern Shops 


‘A “% 
th latest ih - 4 - 
and Labs. Here you work wit a : 
equipment professionally installed , Lae Peco Mrs bs, 
finest most complete facilities offered ia fm ~~ ; 

by any school. Expert friendly instruc ; 4 - att ; ij | MEMBER Meme 
tors. Personal attention Graduate Ad 


wsory Serc®: fapart time won | NATIONAL feta SCHOOLS (eeene St (§ 
— 


& Electrical Appliance” Boc 
Name___ 


i : ! 
I] My Future in Auto-Mechar se 300 | 
f My Future in Air Conditioning frigeration ! 

[] t 


ter Check here if interested ONLY in Resident Training at Los Angeles 
n r 208 

you learn Check box in coupo WIDE TRAINING SINCE " VETERANS: Give date of discharge 

full information 4000 SO. FIGUEROA 5ST LOS ANGELES 37, CALI, USA 





Pocket Size —Loose Leaf 


LEFAX 


TECHNICAL DATA BOOKS 


Mechanical Engineering 
Mecha 
Metalworking Courses 
Plumbing—Practical 

i 


Private Secretary 
Salesmanship—Outside 
Sheet Metal Work 


Retail Merchandis 
Tool Making 
AGB. cco ccccces 


. yp 
Printed on toose teat. 6 hole, 63/4"x3 
ach book 40 


Pages of ¢ techmi migal da data, 
for engineer, 


4 


. OCCUPATION... 


Architecture Surveying Tables Machine Design Radio 

Home Heating } bene Eng’. wiachinist’s Data Telev 

iumination General Ma’ Mech. of Materials Elect y. 

Electrician's DateMath. Tables Pwr. Trans. Mach. Electricity, DC 

Builder’s Data Physics Thermo. This. & A Motors and 

Lumber Data Trig-Log Tables Charts nerators 

Air Conditioning Gen’! Chemistry Phys. & Thermo- Conversion Tabi. 

Building Constr. Chemical Tables dynamic Data Steel F 

Reinf. Concrete Analytic Chem. Metallurgy Welding Data 

Piping Data Mech’! Drawing Hydraulics Vecerers, 

Surve ying als lays & Meters 
Write for FREE catalogs (2000 listings). See how moteten EFAX c 

pe to you. Send $1.25 book, or $6 for any five books to 


LEFAX PUBLISHERS, Dept., 'PS-89, PHILADELPHIA 7, PA. 


75 POWER iiisox $3.98 


New 3 in one telescopes, 3 variable 25X- 
45X-75X magnification, Brass bound, 
25 power for ultra bright images 
45 & 75 power for long range. 
Guaranteed to bring distant 
werfu 


stars, moons, ob- sold 
Jects, sports 75 this 
times closer. American made. oE 
closes 1 ft; contains 
polished 1 lenses. Can also be 
mpoun microscope. Directions . 
Bygpetion”e enables us to offer telescope complete at 
postpaid. Money back guarantee. Get yours now. 
CRITERION CO., Dept. PSB-74, 331 Church St., Hartford, Conn. 


SHORTHAND in 


Famous SPEEDWRITING shorthand. 120 A m4 
per minute. Ne symbols: no machines: uses A 
Learn at home or through classroom te 
Low cost. 500,000 graduates. For business and Civil 
Service. Typing available. 36th Year. Schools in 
over 400 cities. Write for FREE booklet. 

«a ad 


Diesel Technician 
g—Building Trades 
Drafting—Machine Trades 


Sei 
Electrical Engineering 


Electricity—Practical 
Electronics—Iindustrial 
HIGH SCHOOL COURSES 


Machinists 


Contracting 








- 


HOM® ADDRESS. .... 66605005 


CITY... 20> 


eased pay. During the past 62 years AMERI- 


ScHoo.t has helped ambitious people to reach higher 
goals. Check subject that interests you and mail coupon 


therwise waste. Or if you are already in the 
for full information. 


e best, start training now for quicker promo- 


saat 


‘Accredited ‘Member NATIONAL HOME STUDY COUNCIL 


IN SPARE TIME AT HOME 


£8 
Automotive Technician 
Better Foremanship 
Blueprint Reading 


Book 


at 





Accounting 
Apprenticeship Courses 


Without obligation, please send FREE and postpaid, full particulars 


about the subject checked below. 


PREPARE FOR BETTER JOB, BIGGER PAY 
Today, choose the job you want—and prepare for it in time 


AMERICAN SCHOOL, Dept. GC46, Drexel at 58th, Chicago 37, Ill. 


tion and incr 


work you lik 
CAN 


you might o 


) 








- 


Dept. 2608-9 
SS W. 42 St., N.Y. 36, N.Y. ®) = 


muscle-building “me € INTO ELECTRO NM ics 


| course, with 
" . specialis in communications, guided missiles, computers, 
photos of ~ 2 radar, automation Basic & advanced courses in theory & labora- 
r Assoc. degree in 29 mos. B.S. obtainable. ECPD accredited. 


Champs! HOW ; approved. Graduates with major companies, Start_ Sept. 
4 : J 


Dorms, campus. H.S. graduate or equivalent. Catalog: 


mm TO DEVELOP A " VELPARASSS veswmees. | INSTITUTE 
DEPT. ARAISO, INDIANA 
HE-MAN BODY! 


TRADE IN that skinny, scrawny, milk THE Law 
toast body of yours for a jet-charged FREE BOOK jis 
WEIDER physique — rippling with MAN 
mountains of mighty muscle, oozing Write today for a FREE copy of illustrated law book, “THE LAW- 
confidence and virility out of every - TRAINED MAN,” which shows how to earn the professional Bachelor 
pore! Now get my SENSATIONAL ui of Laws (LL.B.) degree through home study of the famous Blackstone 
coe MUSCLE-BUILDING ‘ Law Course. All necessary books and lessons provided. Moderate cost; 
COURSE — not for $100, not for convenient monthly terms. Write for FREE law training book today 
$50 but ABSOLUTELY FREE if Blackstone School of Law, 307 N. Michigan Ave. 
you act now! Founded 1890 Dept. 12C, Chicago 1, Illinois 
Mail this coupon tor your FREE COPY. an ' 
See how easy it is to have a DYNAMIC y 
HE-MAN BODY in just 15 minutes a 
day in your own home! Hurry, 
while offer lasts! Mail today! START 
SSS SSCS Sees eeseeeeeeeeeee COLLECTING 
JOE WEIDER, Dept. 100-89M 
801 Palisade Ave., Union City, N. J. j © Colt Cobra 38 


Rush FREE Power-Packed Muscle ona 
Building Course. | enclose 10¢ for Spanish Monley AUTHENTIC 
handling and postage. (offer Russian Tokarev PR see roy 
limited to men over 16) () Wtalian Brev at Suze, Design and 
Name C) Fr olt Balance. Made of He-man trophies 
1 ‘ — C) Bet to Sold Cast Alums for Den, Rumpus 
Colt 45 Automatic num. Finished in 
Address - . F) Czechoslovakian Pistol Gun-metal Black Room, Cabin, Etc. 
C) S & W 38 Police Special 


State Age Send 10 cents for illustrated folder. 
Joe Weider, 4466 Colonial Ave., Montreal, Que. Re... S-8, Box 9068 Long Beach 10, California 
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. ae leads to success as technicians, field engineers, 



































Beauty by 
Colorcrete 
Can Earn 
High Incomes 


CANVAS 





Beautifying buildings by Colorcrete is a business SYNTHETIC ‘\} 
opportunity awaiting men of modest capital RUBBER 
everywhere. Owners of homes, stores, motels, 
schools — almost any type of construction—are 
looking for means to give lifetime eye-appeal io 
drab or dirty concrete, stucco and similar ma- 
sonry surfaces. Colorcretors can do such jobs, in PLASTIC 
little time and at little cost, and pocket generous - i“ 
profits. Colorcrete is a cementitious material, ap- : 
plied by air pressure. Tough, tenacious, endur- 
ing; 30 colors. Investigate this low-investment 
enterprise by writing for the Opportunity Book. 





COLORCRETE INDUSTRIES, INC. 
572 Ottawa Ave., Holland, Mich. 


y Earn $8,750.00 your First Year 

— Start part-time if employed. You'll be trained bya nearby COM POSITION 

— dealer and at 5-day training school. As carpet-upholstery BOA 
cleaning expert, you provide 6 services to multiply prof- 
f. its and customer satisfaction. No shop ngedes, Sant 
4 average jobs a day nets $8,750 first year. e help bui 

——, your asians with 27 continuous services: counseling, 
nat’! advertising (McCalls, Parents, House Beautiful, 
others), newspaper ads mats, etc. Send for FREE booklets. 
DURACLEAN CO., 9-188 Duraciean Bidg., DEERFIELD, ILLINOIS 


ACCORDIONS OFF! BM) |! 


a : ae t 

5 DAY FREE TRIAL—EASY TERMS AN y T | ] NG 1) 
a Buy direct from world’s largest exclusive accordi- | te j 
| a 





e 


on dealer. Save 50% or more. Finest imported 

Italian makes; over 30 models, 5 Day FREE TRIAL. 

Life-time guarantee. Trade-ins are accepted. 

Bonus gifts. Easy terms, lowas $10 monthly. , 
Catalog, low wholesale prices—FREE—write i 
Accordion Manufacturers & Wholesalers Outiet 

2003 W. CHICAGO AVE., DEPT. P-89, CHICAGO 22, ILL. 





Want BIG PAY— 
Your Own Business? 


EASY TO APPLY. PLIOBOND re- 
quires no mixing, brushes on, dries 
rapidly. 


You can quickly step into a well-paid job 


or start a big-profit business of your own. EXCELLENT ADHESION. PLIOBOND 


Sere pare ine ae fulltime. eDorrunities every: | exhibits exceptional strength — up 
EARN EXTRA MONEY FROM THE START! ; 
iS deasial Foote, Gusetion Pasniaeed Gene to 1600 Ibs./sq. tn. in shear tests. 





Pp u 
Age, education. minor physical handicaps don’t 

steady-income trade. You EXTREMELY DURABLE. PLIOBOND 
gain ctical experience 


through ‘well-illustrated le--ons. You do real jobs | resists age, heat, cold, water, chemi- 
, 


under the personal guidance of experts. Only school 
3.3 


of its kind. Licensed State of Accredited Cals, oils. 
Nat'l. Home Study Council. 
For a future as your own bess. or in a 
y job, send for FREE illustrated 
Mail coupon at once No sales 
man will call Approved for Veterans. 
t , Dept. 208-9 
150 Park Ave., E. Rutherford, N. J. | 


co--o—oreee ee - - - - - e  ee e  ———-74 


| Locksmith Inst., Dept. 208-9, 150 Pork Ave., E. Rutherford, N. J. | 
; =e send FREE and without obligation illustraged book. 


BY = 
PT TTT TTT 
ee | GOODFYEAR 
... State . | 
ee Pliobond-T. M. The Goodyear Tire & Rubber Company, Akron, Ohio 
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Get Into One Of Today’s 
TOP OPPORTUNITY FIELDS 


ELECTRICITY 


if: —ELECTRONICS 


ELEVISION 


RADIO-ELECTRONICS 


Train in the New Shop-Labs of Oldest, 

Best Equipped School 

OYNE of Its Kind in U.S. 
Founded 1899 


in Chicago—Electrical and Electronic Center. Prepare for 
a better job and a successful future. Train on real equipment 
— no advanced education or previous experience needed. 
Lifetime employment service to graduates. Part time em- 
ployment help to students. Finance Plan—enroll now, 
pay most of tuition later. 

FREE BOOK — Mail Coupon or write to address below 
for Big Free Illustrated Book—*“‘Guide to Careers.” 

Information comes by mail. No obligation 
and NO SALESMAN WILL CALL. 


on COYNE ELECTRICAL SCHOOL | 
ered as an Educational Institution 
sete W. Congress Pkwy., Chicago 7, Iil., af dy - oe. 4c 
COYNE ELECTRICAL SCHOOL, Dept. C9-4C 
1501 W. Congress Pkwy., Chicago 7, Ill. 
Send FREE Book, “Guide to Careers’’ and details of 
all training you offer. I am especially interested in 
C) Electricity C) Television () Both Fields 


Name 


realize your dream 


Become a graduate engineer. Then promotion 
will not pass you by. Share rewards awaiting col- 
lege men... higher income, rapid advancement. 
Important firms interview seniors here regularly. 
Approved for Veterans. 


Graduate Engineer in 27 months 


B.S. degree in Electrical Engineering (with either 
Electronics or Power major), also in Mechanical, Civil, 
Chemical, Aeronautical Engineering. In 36 Months a 
B.S. in Business Administration (General Business, 
Accounting, Motor Transport Management majors). 
For earnest, capable students. Small classes. More 
professional class hours. Mature students, Well- 
equipped labs. Modest costs. Year-round operation. 
Enter Sept., Jan., Mar., June. Write J. F. 
McCarthy, Director Admissions, for Catalog and 
“Your Career’ Book. 


TRI-STATE COLLEGE 


589 College Ave. ® Angola, Indiana 








Earn $100 Per 
Week and up 


MEN WANTED 


Master o trade with a future—learn Auto AUTO DIESEL 
Diese! mechanics in our shops. You learn 

with tools on real equipment. Earn while MECHANICS 
you learn. Many of our graductes earn 

$100 per week and up. No previous experience necessary. Day and night 
courses. Approved for veterans. Write for free bulletin 


NASHVILLE AUTO-DIESEL COLLEGE 
226 7th Ave., N., Dept. 41 Nashville 3, Tenn. 





Address 
City State 











| 
| 
! 
! 
! 
! 
~) 


L———— |! derstand no sol will call) ——— — — 


Superior’s New Model 70 UTILITY TESTER® 
FOR REPAIRING ALL 
ELECTRICAL APPLIANCES 
MOTORS - AUTOMOBILES - TV TUBES 


As an electrical trouble shooter the Model 70: 


© Will test Toasters, Irons, Broilers, Heating Pods, 
Clocks, Fons, Vocuum Cleaners, oo 
Lomps, Fi Switches, Th 

© Will test oll TV tubes for open filaments, inter- 











. ‘Measures Ac. “aa D.C. Voltages, A.C. and D.C. 
Current, Resistonces, Leakage, etc. 


+ tnceeperaten @ sensitive neni re- 
sistance range which will measure all resist- 
ances commonly used in electrical appli- 
ences, motors, etc. 

@ Leakage detecting circuit will indicate 
continuity from rere ohms to 5 megohms 


As an Automotive Tester the Model 70 will test: 
@ Both 6 Vok ond 12 Volt Storage Batteries © Generators © Starters © 


Model 70 comes complete including 64 page book, CU. cs cne 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C 0. D. 


‘Try it for 10 days before you ny OSS | susctaoeac. we INC. 

Dept. 0-647, 3849 ay Ave., New York 34, N.Y. 
Please rush Model 70. If satisfac! lactory, 1 =. pey on 
terms specified. Gubiowee 1 will retarn tes! 





Address 
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' 
' 
J 
' 
' 
' 


a 5 5 A ee 
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iM Creoks to ‘TEC rio} 

We have taught thousands this exciting, profitable, nl 
profession. Let us teach you in your own home. Learn Fin- 
ger Printing, Firearms Identification, Police Photography, 
Secret Service Methods oa of ident quickly, at small cost. 
Over 800 of all American Bureaus of Identification Tap loy i, A.S. stu- 
dents or oe tes. Write for FRE Blue 
‘orreapondence ‘School Since 1916) 


INSTITUTE OF APPLIED SCIENCE, 1920 Sunnyside Ave., Dept. 136C, Chicago 40, Ill. 


SUPER JU JITSU 


Now get tough double quick! 
A course of instruction in the art of practic 
ing and using this method of applying LIGHT. 
NING-QUICK yw aed Ju Jits 
hese amazing lessons show jy 

in a big illustrated home-stu 





weapons are just your BARE HANDS-—they can 

be used effectively 

tice the art. Easy tc 

son course only $5.' 

or your money back guar- 
ju Jitsu © —" ec. 
10 S$. Clint 
ept. SHR-1, “Chicago 6, 1 5 


ARTHRITIS? 


I have been wonderfully blessed in being able to re- 
turn to active life after suffering from head to foot 
with muscular soreness and pain. Most all joints 
seemed affected. According to medical diagnosis, I 
had Rheumatoid Arthritis, Rheumatism and Bursitis. 
For free information write: 


MRS. LELA S. WIER 
2805 Arbor Hills Drive—70 
P. O. Box 2695, a, Mississippi 





ee. Swiss or American 


Unique Sweazey System starts you making 
repairs right away. Develops your skill 
step-by-step. Teaches simplified modern 
shop methods . . . professional short cuts. 
Learn by spare time home study from pro- 
fessional trade school. Low terms. Free 
Sample Lesson. No obligation. Write today! 


CHICAGO SCHOOL OF WATCHMAKING 
2330 Milwaukee, Dept. 489, Chicago 47, III. 








DRAFTING: 


T HOME... QUICKLY ...IN SPARE TIME 


JOIN THE ENGINEERING TEAM! Become 
a-key man in space age progress! The No 
draftsman is the vital communication link 
on the team comprised of engineers, tech- 
commercial 
projects start on the drafting board. 


HERE §S YOUR CHANCE! You, 
many of today’s industrial leaders, can 
use drafting as your springboard to suc- 
cess. Never before has there been such a 


nicians and draftsmen. All 


LESSON 
AND 
SUCCESS 


too, like 


demand and respect for trained draftsmen. 
profession has a brighter future! 
Draftsmen get top pay .. . are in line 
for promotion to executive positions. 
NO EXPERIENCE NEEDED! C.E.I.'s mod- 
ern drafting courses are the finest, 
practical, thorough, home study training 
available. C.E.I.'s faculty of licensed en- 
gineers and registered architects guide 
you each step of the way. Find out how 
a C.E.1. Diploma can open doors for you 
. . bring you a better life . greater 
security ... the respect of your employer 
and people in your community. MAIL THE 
COUPON NOW! 


ye 


DEPT. 
Cleveland 3, Ohio 


Mechanical [) Aeronautical [] Architectural 
MY NAME . - . AGE 
ADDRESS 


CITY STATE 
No Obligation — No Salesmen 


Pica a 


| CLEVELAND ENGINEERING INST. 
| 6300 Euclid Ave. 


— 


PS-8J 











ri _ —— 


Learn in one day even if you have 
no previous training or art ability! 


SEND FOR FREE BOOK 
“CARTOONING FOR PROFIT" 
CONTINENTAL SCHOOLS, INC. CHOOLS, INC. Dept. B-8, 4: 8, 4201 South Broadway Los Angeles 37, California 


LEARN MEAT 








The steady dependable trade of Meat Cutting taught 
easily in 8 short weeks. YOU LEARN BY DOING 
under actual meat market conditions in big modern 
school at Toledo. 

For beginners or men with experience. Get a profit- 
able store of your own. Remember PEOPLE MUST 
EAT! Big pay jobs. Free employment help. Thousands 
of successful graduates. 


Buying, cutting, percentage, pricing, advertising, sell- 
ing, etc. A complete retail meat shasion. National 

1 established 36 years. Get National training 
NOW. Pay your tuition in easy weekly payments 


CUTTIN 


Complete 


Telescope Lens Kit . 
Conquer Space; Explore the Universe, ;“ianets, Moon craters, New 5 " 
lete Lens oe consists of 80 inch tocal length ground and polished 
yepiece lenses for 50 POWER, 100 POWER, 150 POW 
—"™ 250 OWE R, 300 POWER, and all necessary lens fittings 
trom simple step by step instructions. (Tripod and mount 
not included.) Money back guarantee 


BUSSE SALES CO., Hartford, Conn., Dept. PS-79 


AT NATIONAL 
Pay After Graduation 








after you graduate. Send coupon for FREE school cata- 
log—TODAY. G.I. approved. 


National Schoo! of Meat Cutting, inc. i 
Dept. 51-V, Toledo 4, Ohio | 
Send me your FREE school ss on National Training at 
Toledo in Meat Cutting, Meat Merc eadinne and Self Service | 
Meats. No obligation, No salesman will call 


Approved for Veterans 





E recommend that you take the following 

preliminary steps toward patent protection. 
Make a disclosure of your invention; sign, date 
and have your disclosure witnessed by two people 
who understand your invention; authorize us to 
conduct a preliminary search among previously 
granted U. S. patents for similar types of inven- 
tion. We give you a report on the probable 
patentability of your invention and our recom- 





Let us send you a copy of our instructive 
booklet, “Patent Protection for Inventors” 
and our convenient “Evidence of Invention” 
disclosure form. No obligation. 


EVANS & Co. Fink. Ma. Gan 


REGISTERED PATENT ATTORNEY 
504-J] MERLIN BUILDING, WASHINGTON 6, D. C. 





mendation for further course of action. 

es at Home e 
MANY FINISH IN 2 YEARS 

No classes. No time wasted going to and from school. 

Progress as fast as your time and abilities permit. Standard 

H. S. texts supplied. Thousands enroll each year in this 

62-year-old school. Send for FREE descriptive booklet. 


[AMERICAN SCHOOL, Dept.HCse6, 


ERICAN SCHOOL, Dept. HC46 
| Drexel at S8th St., Chicago 37, Ill. 
| Without obligation, please send FREE descriptive booklet. 


350 BIG PAGES 
OF BARGAINS 
LIKE THISS 


24-36 JUMBO PAGES 
MONTH AFTER MONTH 


VAC 


Because Radio Shack has millions of mail order customers, 
Radio Shack gets first offerings from manufacturers needing 
cash, first refusal on closeouts, first choice on new items! 
All these opportunities are passed along to Radio Shack 
customers in our Bargain Bulletins and Record Flyers. Tg 
be “in the know”, just fill in and mail the coupon! 


RADIO SHACK Corporation 


730 C€ onwealth Ave Boston 17, Mass 


Please send me 8) 
( FREE Bargain Bulletins for 12 Months 
(C) FREE Record Flyers for 12 Months 

(CD 1960 Electronic Buying Guide @ 35¢ 
(CD Silent Watchman #981086) @ $6.95 


250-PAGE 
1 Check 
© MO. 


PARTS BUYING Q ¢.0.0, 


Profusely illustrated 
82” x 11” book 
with authoritative 
orticles plus @ com- 
plete hi-fi and elec- 
tronic catalog. Issued 
in September, 


Name 








Zone. Stote__ 
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PaeVER@ eR S 


REGISTERED PATENT 
ATTORNEY 
ASSOCIATE EXAMINER 
U. S. PAT. OFF. 1922-1929 
Patent Attorney & Advisor 
U. S. NAVY DEPT. 1930-1947 


PATENT LAWYER 


Send for 
PATENT INFORMATION 


CVE CR'S RECORD 
without obligation 


GUSTAVE MILLER 


89-PS Warner Building 
WASHINGTON 4, D.C. 


INVENTORS 


Whether an invention is poseasette can be substantially de- 
termined by a search of the U.S. Patent records. Without 
obligation, write for information explaining the steps you 
should take to secure a patent. 


JOHN N. RANDOLPH 
Registered Patent Attorney 
805-Victor Building Washington 1, 





D. C. 


"ANVENTORS 


U. S. Patents protect your inventions. Our free 
book of ‘Instructions on Patent Procedure for 
Inventors,’’ also ‘Certificate of Invention’’ form 
sent without obligation. 

Cc. A. SNOW & CO. 


REGISTERED PATENT ATTORNEYS 
426 SNOW BUILDING WASHINGTON 1, 


INVENTIONS 


For Sale 


Our clients have excellent ag in many fields to be man “7 

factured and marketed on a cash, reg yalty or license basis. Full 

description of clients inventions will be sent if you state your field 

of interest. INVENTORS: WE ALSO WANT INVENTIONS OF EVERY 
. Write for details 


GLOBAL MARKETING SERVICE 
2420 77th Ave. Dept. PS Oakiand 5, Calif. 


INVENTORS 


PROTECT YOUR INVENTION BY A 
U. S. PATENT. SEND FOR FREE 
“INVENTION RECORD” FORM AND 
‘“‘PATENT INFORMATION 
EVERY INVENTOR SHOULD HAVE”’. 


CARL MILLER 


REGISTERED PATENT ATTORNEY 


WOOLWORTH BLDG., 36th FLOOR, 89C 
NEW YORK CITY 














100X mognitying Projector 


— Enlerges Pictures, 


& Objects! — re Colert 
NEW! Electric 


~y 
asy a an 
Onegin” on “ai 
+ Black plastic case, 


DeLu 
pa. Boaae. 4 aus r hg Jens. Sone id $7.95 
etroit 7, Mich 


Catalog ~ 2900 Novelties 10¢ 


Send 10c for amazin caemtes of novelties, eve animais, 
scientific supplies, hobbies, funmakers, planes & 
looms, magic tricks, tone articles. unusual seeds, gadg- 
ra 


musica sta 
testers. fadios, auto & bike pocessertes.. telesc 
S, ba jokers’ gadgets, artists’ supp! 
bo austere, kers, knives, billfoids, hroweeks, " 
Sports, books, s . Send name, address & 


JOHNSON SMITH & CO., Dept. 794 Detroit 7, Michigan 


ELECTRIC MOTOR KIT **,.°" 20c 


Used by Science Classes. Schools, Mode! Builders 
Speedy, ee ty 2»e Motor. Drives models. Kuns up 
to 6000 r per min. Understand motors, generators, 
electro- nh D mf current flow, ete. All parts complete- 
ly finished. Easy & fun to assemble in a few minutes. 
Metal base. 6-bar laminated armature, illustrated direc- 
tions. About 2-in. high. 35¢ each Postpaid. 10 or 

25¢ each ore, 22%/2c each. S00 or 
more only 20c each. 


JOHNSON SMITH CO., Dept. 794 Detroit 7, Michigan 








WORLD'S yo ad PRICED —o- Not $3.9 
Ww! NEW! NEW 


TOM THUMB ADDING MACHINE eat =P 


With beautiful Lgatperette ao case. 
MADE IN AMERIC. MERI 


28 ~d in 


ine 
ANS Ton.” 
sepereea imitations. 
000,000 

juitipt a 
Mistake Proof— Positively 100% Ac 
Lightning Fast—Shock Proof Solid Steel ‘echantens 

GUARANTEED FOR YOUR LIFETIME 


Ideal for Housewives, Shoppers, Students, Engi- 


Quality Calculator at our unbelievably low price. 
THUMB ADDING MAC 


P.O. Box 5066, Dept. Y-29, Philadelphia 11, Penna. 














COMPLETE NEW 


ey 7: \ oe 
Signe” PLATE! sours 


SEND NO MoM beast 15% 


. 

process transforms broken or 
—Just rush name and | joose plates into new phewelahe 
address for full free | piastic tes. NO IMPRESSION 
details. Act Today. |NEEDED. Money Back Guarantee. 
TRU-GRIP DENTAL LABS., 127 N. Dearborn St., Dept. A, Chicago 2, Ill. 





WANT A BETTER JOB? BECOME AN 


ELECTRONIC ENGINEER 


ONLY 32 MONTHS TO EARN A BACHELOR OF 
SCIENCE DEGREE IN ELECTRONIC ENGINEERING 


Class enroliment limited to allow for individual pnstrnetion 
Chartered by State of California, Nonprofit-non-sectaria 
ucational—established 31 years. Either day or evening olenaes. 
APPROVED FOR VETS—-ENROLL NOW! 
| PACIFIC STATES UNIVERSITY, Dept. 89 
1516 S. Western Ave., Los Angeles 6, Calif. 
Please send your FREE CATALOG. 





= (RCA offers you 

training at home in 

7 Electronic 
fundamentals, 

/ TV servicing, 


SEND FOR 
THIS FREE 
BOOK NOW! 


Pay-as-you-learn. You need pay for only 
one study group at a time. Practical work 
with very first lesson. All text material and 
equipment is yours to keep. Courses for 
the beginner and advanced student. 


RCA INSTITUTES 


A Service of Radio Corporation of America 
350 West Fourth Street, New York 14, N.Y. 


In Canada—RCA Victor Company, Ltd. 
® 5001 Cote de Liesse Rd., Montreal 9, Que. 


RCA Institutes, Inc., Home Study School PS-89 
{350 West Fourth Street, New York 14, N. Y. | 


Without obligation, send me FREE 64 page CATALOG | 
on Home Study Courses. No salesman will call. 


eee eee eee ereeee | 


Korean Vets! Enter discharge date. 





Resident Se School in New ¥ York City. Catalog on request. 


33 





Fret. Chace TRIANGLE COLLECTION 


Start TODAY to enjoy an exciting new nebby! Get this big, 
valuable collection of gorgeous, multi-colored triangle shaped 
postage stamps . brought to you from strange and mysterious 
lands in the wilds of Africa. enchanting Europe, exotic Latin 
America, etc. All genuine, all- -different—picturing man-eating 
reptiles. jungle birds, action-packed sports, ancient clipper 
ships; PLUS scarce airmails, fabul atives, giant 
and midget-sized stamps. EXTRA! Bargain Catalog, “Collec. 
tor's Manual’ plus other exciting offers for your inspecticn. 
Enclose 10c for mailing costs. Supplies limited. ACT NOW! 











JAMESTOWN STAMP CO. Dept. HB89PS, JAMESTOWN, WN. Y. 


RUSH my Free “Triangle’’ Collection and other offers. 
I enclose 10c for mailing costs. 


Name 


Address 
City & 





Py CFE BRINGS YOU 
CRAZY PROFITS 


FUN & PROFITABLE HOME BUSINESS 
Flok-Kraft, is the craziest stuff. With this amazing new 
velvet fiber spray you can turn lamps, radios, cabinets, 
figurines and 1000 other items into velvety objects of art. 
You can turn your spare time into real fun and big profits! 

EARN UP TO $300.00 PER WEEK SPARE TIME! 

You can be crazy like a fox. In 15 minutes time, with 34¢ 
worth of Flok-Kraft, you can give an ordinary object a 
gorgeous 3-D finish and charge at least $10.00! 

Ph vpn IN YOUR AREA URGENTLY NEEDED 

Own your own business. Work at home in your spare time. 
Help fill the huge growing demand for this unusual velvet- 
fiber finish. Orders come from stores, offices, homes, dec 
orators, auto dealers —- everywhere. Possible million dollar 
boom. Get your share. Investigate today — be first in your 
area! Actual samples in 24 radiant colors. Confidential 
booklet: ‘‘101 Money-Making Ideas’’ sent free! Send no 
money. Coast Industries, Los Angeles 61, Calif., nee alll A-8 














BARBELLS 


40-Pound, CHROME pe ct noe 
i 1l-Dumbbell set only 
This is our feature set and is the ont a 
manufactured. 
Training with adjustable weight is the BEST 
way to keep fit; the ON to develop 
great strength and a perfect hedy. As the old- 
est and best equipped barbell company, BUR 
gives value and prices no one can equal. 
SEND FOR FREE CATALOG. 
BUR BARBELL CO. 


42¢ Pound Lyndhurst 5, New Jersey 




















New Table Top Invention Puts You In... 


PROFITABLE RUBBER 
STAMP BUSINESS 


Home C now make 
$9.40 AN HOUR in in busi- 
ness once m ized by 

a few big companies 
Special rubber stamps bring hi: ~ 
prices—cost only pennies to ma) 
on new, low-cost table top ennaiian. 
fake 27 cents worth of material, 
make perfect stamps, the kind busi- 
nesses a.d offices now buy by the dozen at $1.80 each. Make 
up to $9.40 an hour. Start in spare time in your own home. 
Kun machine on kitchen table usin a electrical out- 
let. Make any kind of stamp. We’ll send you free informa- 
tion without obligation about this established, highly prof- 
itable business, now open to individuals for the first a 
For He Rasta informat! send name ay on a post card 


Rubber Stamp Div., 1512 Jarvis Ave., Dept. R33, Chicage 28, 1M 


EXCLUSIVE DOUBLE-BEARING 


HEAVY DUTY PUMPS 


sae IGATE @ — 7 be xt @ SPRAY 
HP motor or la HP Yor up to 7.500 GPH; 
I; 000 GPH 60’ high; or "S006 Gi from 4 pay 11,” inlet; 
outlet. Stainless » PE X—2 « 
benrig .. « ie 


- 

Pelt _# oe aring model. $12.95 
Postpaid 7 ‘cash with order 

Don’t diay send for re today! 
MONEY BACK GUARANTEE 





Centritugal and Wacer Pumps in All Sizes 
LABAWCO PUMPS, Belie Mead 4, N. J. 








ventilating 


MUSIC 


teacher 
LEARN AT HOME THIS MONEY SAVING WAY 


Simple as A-B-C. Your lessons consist of real selections, 
instead of tiresome exercises. You read real notes — no 
“numbers” or trick music. Some of our 1,000,000 students 
are band LEADERS. Everything is in print and pictures. 
First you are told what to do. Then a picture shows you 
how. Soon you are playing the music you like. Write for 
big 36 page illustrated Free Book. Mention your favorite 
instrument. U.S. SCHOOL OF MUSIC, Studie A158, 
Port Washington, N. Y. 3ist year. Tear out as reminder. 








necessary equipment, including a super-charged 
diamond biade for sawing, and all the wheels for 
grinding, shaping and polishing; also complete 
instructions. The complete equipment as shown. 
less motor and belt for only $36.50, 


day for information and litera- 


sai MANUFACTURING CO. 
Wis. 























F E OUTFIT STARTS YOU IN 

R E BIG MONEY SHOE BUSINESS! 

Li | R 

un your own profitable ‘shoe store’ 

a4 v\ id business Represent 

fa — million dollar firm in 

e or full time. We give you— 

—complete Starting Outfit 

that makes you $217.00 EXTRA 

= month fer @asy or- 

ers a day. You feature 195 

fast- -selling dress, sport, work shoe styles for men and 

women. Air-cushion shoes, many other special features! 

Sizes 2/2-15—widths AAAA to EEEE. Draw on 200,000 pair 

stock. Also horsehide jackets. Start now selling to friends, 
folks where you work. Rush postcard for FREE Outfit! 


MASON SHOE, Dept. F-719, CHIPPEWA FALLS. WIS. 
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HIGH WAGES! 


High Wages can be yours as an Operating Engineer of heavy 
Learn NOW to operate our diesel 
] cranes, back hoes, scrapers 
and mot graders! “Machi of major manufacturers are used 
in our trai Cc tors are on our advisory staff. 
Contractors need trained operators and pay high wages to 
our graduates. 
We invite comparison and inspection of the nation’s original 
construction equipment operator's training schools. 
NEW! Announcing resident and non-resident courses in Heavy 
Construction Management. Write for details. 
Budget plan available. VETERANS: Ask about G.I. 


Write TODAY for FREE School Catalog, 
no obligation, to either address 


THE NATIONAL SCHOOLS of 
HEAVY EQUIPMENT OPERATION 


Dept. A-22, P.O. Box 8415, Charlotte, N.C. 
Dept. A-22, P.O. Box 510, Weiser, Idaho 





o'r 
toad told li 











Benefits 

















‘ 
7 


a8 > 


(= 


PLASTEX INDUSTRY needs manufacturers on small 
scale for big production of Lamps, Clock Stands, Art 
Goods, Novelties in Plastic Marble imitation. No Ex- 
perience necessary. ¢ material makes regular 10c 
store sellers. Moulds furnished for fast production. 
Small investment brings good profit. Big wholesale 
orders now being placed. Ambitious men have chance 
for real prosperity and job ty, A Our NEW FREE 
booklet will interest and 

PLASTEX INDUSTRIES, Dept. 2, 3400 Third Ave., New York 56, N.Y. 


> 
A 


6: 
‘E 





Would You 
like to Make 


$1,000 A MONTH ? 


That’s what Stanley Hyman made selling 

the amazing new Presto Fire Extinguisher! 

Many others ‘‘cleaning up’’—so can you! 

Amazing tiny raed extinguisher _ + fires 

fast as 2 seconds. Guaran oO 

years! Sells for only $4.95. Write for Free sales kit. 

Merlite Industries, Inc., Presto Div., 

p__114 E. 32nd St., Dept. P-16C, New York 16, N. Y. 


"$7,10850 (22 


SERVICING RADIATORS!" 


— Hank Konter, Newcastle, Wyo. 
Make good money servicin auto- 
truck: tractor radiators wit new 
Inland 1-Piece Radiator Shop. Easy to test, cle 
and repair radiators. Inland. world’s largest “radiator 
mfgr., trains you free. Small “> 
merchandising assures volume. 
service station. Write 


INLAND MFG. CO., Depi. PS-6, 1108 Jackson St., Omaha 2, Nebr. 


Make °S an Hour CASH PROFIT 
THE DAY YOU START! 
Start your own busi- 
ness at Home... 
Sharpen Household, 
Garden and Shop 
Tools in Spare Time. 


Turn spare time into Big Cash Profits with new Belsaw 
Sharp-All. No experience needed to sharpen knives, scis- 
sors, shears, ice skates, mower blades, hedge trimmers, 
axes, chisels and circular saws ... Learn how easily you 
can start your own spare time business. Amazing low 
cost ney ps payment plan. Send Postcard for FREE BOOK. 
P-ALL CO. 700 Field Bidg., Kansas City 11,Mo. 


equi -~ 
erent starts you. roved 
table dept. for garage or 














PwwewwwvwwwrrTwrwTwTwTwTvwT®s 
HOME REPAIR TIP NO. 45 


Mend and decorate plastic inflatable toys with 
**SCOTCH”’ BRAND Colored Plastic Tape. 
Stretchy, all- plastic tape sticks like skin, re- 
sists scuffing, won’t crack or split. Guaranteed 
waterproof and airtight! Get it in white, red, 
yellow, green, brown, blue, black or new clear 
plastic that blends with any color! In 34” 
width—29¢, 114” width— 

59¢ at stores everywhere. 


Don’t run short... 
NEXT TIME BUY TWO! 


Made by 
Minnesota Mining & Mfg. Co. 


St. Paul 6, Minn. © 3M Co., 1959 - 











Heald Trained Engineers 
are Moving Ahead and 
Winning High Positions 
Throughout American 
Business and Industry. 


BACHELOR OF 
SCIENCE DEGREE, 
27 MONTHS 


Degree Courses: 
| Electronic Engineering 
Electrical Engineering 
] Highwoy Engineering 
Mechanical Engineering 
Structural Engineering 
Civil Engineering 
Architecture 


Photo of Heald Students 
in Electrical Laboratory 


Enroll Now for New Term 


Heald College Ranks FIRST 
West of the Mississippi 
in “Who's Who in America” 


Send for FREE 


Heald Engineering College 


Est. 1863 
Van Ness at Post, Dept. PS-859 
San Francisco, California 
NAME 
STREET 
CITY 
STATE 


Diploma Courses: 

O TELEVISION (1) Color TV 

L) Electronic Technician 

: C) Industrial Electronic 

information Tech. 

C] Tool & Die Design 
Architectural Drafting 
Mechanical Drafting 
Structural Drafting 


Approved for Veterans 

















EARN MORE -LEARN 


7 ANC gel 
DIESEL MECHANICS 


OR TRAIN WITH OTHER GREER DIPLOMA COURSES 
(C AUTO MECHANICS (1 REFRIGERATION 

C) DIESEL MECHANICS LC) AIR CONDITIONING 

(CD BODY & FENDER REPAIR (_) MACHINIST TRADE 

(CD GAS-ARC WELDING (D ADVANCED MACHINIST 
Skilled men are needed in every part of the country. 
Earn top pay in established shops or start your own 
business. Greer’s expert instruction and actual shop 
training teaches you how. You learn by doing—quick, 
easy courses using the latest tools and equipment. 
Day, evening and part time instructions available. 
Job pl t and co ient living accommodations 
are yours while training. Contact GREER’S FREE 
JOB PLACEMENT SERVICE when you enroll if you 
wish part time or full time employment. 


ENGINEERING DEGREE COURSES 
(] DIESEL AUTOMOTIVE ENGINEERING 27 MONTHS 
() REFRIGERATION & AIR COND. ENGINEERING 18 MONTHS 
(] WELDING ENGINEERING 18 MONTHS 


All Courses Approved () Civ. or 2) G.1. 


Please rush me free literature on the trade indicated 
at no obligation. 





NAME 
STREET. 


TOWN. OO 
Established 1902 


GREER iiii 
TRAINING 

BOX H, 2238 S. MICHIGAN AVE. 
Chicago 16, Illinois 








SHARPENING LAWN MOWERS THE MODERN WAY 


Start your own shop! Full 
or spare time. Earn many 
dollars in a short time... 
average $5.00 per hour. 
Many mowers need sharp- 
ening. With MODERN’S 
Extra Heavy Duty LAWN 
MOWER SHARPENER AND 
BED KNIFE GRINDER you 
have 6 machines in one. 
All operations are done 
quickly and easily. You 
make money from the start. 
Write for free details. 


MODERN MFG.CO. 


160 N. Fair Oaks Ave. Dept. 
Pasadena, California 11-4 








FREE BOOKLETS 
TELL HOW TO PREPARE FOR 


Electronics 


or Torento laboratories for 


4141 Belmont Avenue 
Chicago 41, Illinois 





LAW tans‘: 
EARN LL.B. DEGREE 
—_ a A. public life. | ng tt ann = A ie cat 


We Forge it Il text ental inciading — ‘id-volume ype 


Low cost, easy terms. Get fo etails. “‘Law Training for 
and’ d ** books . Send NOW 
Uden’ “on Member, National Home Study Council. 





NSION UNIVERSITY, 417 South 


LASALLE EXTE! Street 
A Correspondence institution Dept. 6831 Chicage 5, it. 
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STUDY TO BE A DOCTOR 
of Psychology or Metaphysics 


Obtain a Ps.D., Ms.D., or Ph.D. Be a Teacher, Lecturer or t Ae- 
credited Practitioner. Teach — Ly to achieve Health, Hap- 
piness and Contentment. Charte: by State. Correspondence 
courses only. Write for FREE book t telling how. 


THE NEOTARIAN FELLOWSHIP 


Desk 5, Pickwick Building Kansas City 6, Missouri 


~ CASTING SECRETS REVEALED! 


No an | how to make big mone 
by ‘patting th of perfect plaques, boo HUGE 


ousands 
rines, etc., with X.L. rubber molds. 
VERY LITTLE CAPITAL NEEDED PROFITS! 


d order) for inferuia- MONEY! 
tivecatalog (40 pages) describing this won- rs 
derful, exciting Profit-making business. 


PLASTIC ARTS STUDIO 3803.5 "Asonor 3 


$5.95 
inting and 
ae TODAY 


em Pe Pre cess, ~" 
to-date igenke ner ae cs business informatt ete. 
SATISFA: iON "QUAR NTE REFUND! « ontains all the etme 
tion of a high-priced qorxeapenast mce course, Full price, only $ 
postpaid. Or C.O.D. plus postage. No vish-—oeder tods ay. Satisfaction 
or money back! Order ‘‘Sign Painting Course.’’ 


WELSON-HALL CO., 210 S. Clinton St., Dept. 2HR-1, Chicago 6, Hil. 








MUSCLE BUILDING 
INFORMATION 
Sensational New Methods 


Less Time—Less Effort—Better results 
BODY-TONE, Box 638-E, North Miami 61, Fic. 


SFT. SPECIALS = 80¢ 


These GIANT 8 FOOTERS can be 
yours, while they last, at a frac- 
tion of their value. New, genuine 
neoprene govt. surplus. Great for 
advertising, you paint your mes- 
sage on ‘em, inflate & fly. Attracts 
crowds to sales, displays, open- 
ings, stores, gas stations. Fun at 
home for young & old and just the 
thing for any party or school prom. 
Perfect for beach or picnic. 
They're BIG, they’re FUN, they're 
useful so order yours today! 


8 dia.-80¢ ec........... 2 for $1.50 
13’ dia.-$1.95 ea, 
Postage pd. on ppd. orders. 
Cal. res. add sales tax. 
Send 20¢ for tatest catalog—re- 
fundabie on order of $2. or more. 


FRANK SALES, Dept. PS859, 3930 Sunset Bivd., Les Angeles 29, Calif. 














ag my a Ads Pang St. 10 per word insertion, payable in advance. Minimum ad 10 words. 
‘o be i issue, copy 
| An Soaees st August 14. Address orders to O. K. Kel 








AUTOMOBILES & 
MIDGET CARS 


CROSLEY or Foreign ¢ car parts cata- 
logue. Parts discount club. Box 7, Elmont, 
New York. 








should be in our office 4 August 20. No cancel- 
Y- 


Classified Adv. Mar. 








USE THIS HANDY INDEX 


TO FIND WHAT YOU WANT 


Advertising, Guencics for 


} Reveniaeee . 
Agents Wanted ° . 


UNDREDS of automobile catalogs— | a 


books, 


free 


motor magazines listed by non-profit or- 
ganization. Write immediately; get on free 
mailing list. Auto Maniacs, Stockbridge, 
Michigan. 


1959 5 oy on Parts Kits for Golf 
Buggy or Jr. Sports Car 25c. Indus Cor- 
poration, 1815 Madison, Indianapolis. 


FREE Booklet! The Advantages of 
Front-Engine Cars over Rear-Engine Cars. 
Learn the truth behind the newest engi- 
neering controversy 
engines pose a definite threat to driving 
stability. For your free copy, drop a card 
to Simca Sales Office, Chrysler Corpora- 








tion, P.O. Box 1919, Detroit 31, Michigan. | 


kits— | 
miniatures to gas powered. Biggest selec- | 





NEW Catalog. Model cars and 


tion in USA, send 25c. Auto World Ent., 
Box 806, Scranton, Pa. 


2 AUTO SUPPLIES & 
EQUIPMENT 








SAVE money on Jeep and army truck | 


parts. Large inventory. 
and 
Co 
sou: 


Catalogs for Jeep 
G.M.C. owners. American Auto Parts 
ee Locust, Kansas City, 
ri. 





GIANT Auto Parts Catalog. Thousands 
Special Ce gee tores Don't Handle 
, ets. Custom Equipment. Send 
25c " (Refundable). 
Industries, 5805-PS-8 Beverly, 
geles 22, California. 


RING-Valve job while driving, $6.00> 


Los An- 





Eighth successful year. Free details. Mota- | 


loy, Grantham: 27, Penna. 





AUTO shop welding repair training in 
world's largest non-profit school. w tui- 
tion. ee booklet. Hobart Welders, 
Pe 891, Troy. Ohio. 

~ MEN! Motor Fouled, Burn Oil, Valves 
Click? Save Dollars With ‘‘Trucker’s Se- 
cret.’"". Guarantees Better Performance. 
$2.00 Postpaid. Random, 212D Newcastle, 
Syracuse 4, New York. 


Box 





1909-1934 FORD parts. Illustrated cata- a, 


logue 50c. Mark 
New Jersey. 


1959 EDITION. It’s New! It’s different! 
Get world’s largest auto accessories and 
parts catalog, save up to 50%. 356 pages, 
over 100,000 items for 1920 to 1959 models 
including Hollywood accessories, custom 
styling and Hi-Speed Equipment. All parts 
and accessories for all cars and trucks. We 
have that hard to get part. acked 
with bargains. Completely illustrated. Send 
25c (refundable). J. C. hitney, 1919 
PS-8 Archer, Chicago 16, TL 


FOREIGN Size Tires—Brand new. guar- 
ae 4 at big savings. Write Washington 
re & Rubber Co., 3141-PS Washington 
Blvd. Baltimore 30, Maryland. 
STEERING Wheels—Midgets, etc. $3.95 
up. Literature 10c. Steerite 
Dept. PS8, Box 221, Long Branch, N. J 


Auto, Box 8B, Layton, 








| > ss Service, 


How rear-mounted | 


Mis- | 


Newhouse Automotive | 


| Old Gold, 





Products, | 


Auto oor ee s & Equipment 
Auto Trail 


Automobiles. & Midget Cars: : 


Aviation 
| 


Batteries. Generators Etc.. 


A € tors coe 
Body- -Dultding Courses. Jiu Jitsu, Etc 
Books & Magazines 

Business Opportunities 
Information, Name 
Buy It Wholesale 
Cameras, Photo Supplies 
Camping Equipment & Te 
Cc yy 2 zn Pai nting 
Coin 

< “olor Photo Finis hing 
Conte 


nts om 
Chalk Talks: 


Dogs, Birds, Hamsters & Pets 
Educational & Instruction 
Electric Trains 
eaercoal Supplies 2. Eat uip yment 
Engin Motor: 
Farm Machin nery 
Farms, Other Real’ Es ate 
Field Glasses. Tele 
For Invento 
For Sale Misceliane ous 
pee the Home. 

rmulas, Plans, 
rex Raising 
Geiger C ounters, 
Help War 
Hig grade Salesmen 
Hobbies, Collections . 
Home Craftsm 
Hypnotism 
Inventions Wanted... 
Jokes, Games. Novelties, 


“Ete. 


“Tre asure Finders 


Etc. 


| Language Outfits . 
Bait 


Live . 
Machinery, Tool Supplies. 
Magic Tricks. Puzzle Etc. 
Manufacturin . 
Minerals & Precious Stones 
Miscellaneous 
Models, Model ‘Supplies 
Moneymaking ae) eo 
Motion Picture les, Sound Equir 
Motorcycles, Bi cycles & Supplies 
Music, Song Writers & Records 
Of Interest To Women 

Jewelry, Wat 
Old Stamps Wanted . 
Patent Attorneys 


| Pa aw) For Sale. . 


Pe 


5 hr 


ing Multigra 
| ae A sae graphing. te. 
le 


Printing Outfits, Supplie 

rofitable Occupations ... 

Radio, TV. ag & Equipment 
Razor Blades . 
Rubber Stamps & Office Supplies 
Science & Chemistry. ° 
Special Services 


Sporting Goods, Guns, hen hing Tackle, 


Tobacco Pip eee ee 
Trees. Shrubs. ‘Roots BS RS, ci secce . 
Trigonometers ee 
Typewriters & Office Machines... ..: oe 


Wanted to Bu: 


Western "Merchandise 


] 
ee De &hNyes 


wean tna 


ree 
“tom Cm tN 


eu 
aeae > 


Iw ass a 


| Bridgeport, 


Mar Company. 


| sational bargains in motors, 


a Re 
alog 35c 


PAY Ie o on the dollar or less on Govern- 
ment Surplus Jeeps, airplanes, boats, 
thousands of useful items. Buy direct from 

S. Government. Anyone can! Mail $1.00 
for 1959 directory of depots and how to 
buy. Western Metal, Dept. 107, Box 954, 
Dallas 21, Texas. 


FUEL Injection. Complete plans & Parts 
price list $1.00 8 included. Accu- 
meter, Box 572, Columbus 16, Ohio 


“RING-Valve Job” while driving. $3.00 
delivered. ‘“World’s only (patented) prod- 
uct of its kind.’’ ‘‘Lachapelle’s."’ Money 
back guarantee. Free information. Joe 
Dillon, National Distributor, Box 32310, 
Ohio 


3 AUTO TR AIL ERS 


BUILD Expanding. eight foot trailer. 
Accommodates five. Literature 10c. Fra- 
Wilmington, Massachusetts. 


ALUMINUM Pickup Coach Kits. Trailer 
blueprints. Literature 10c. Comstock Trail- 
ers, Parsons, Kansas. 


4 eee YCLES, BICYCLES 
ND } SUPPL TES 


CUSHMAN motorscooter $15, Micro- 
midget $20. less engines. Boys midget 
racer $25, Go Cart $55. Harley motorcycle 
$50. (Mailorder only). Send 25c (35c for 
first class mailing) for 32-page Directory- 
Catalogue Number 90, listing these and 
hundreds of similar bargains, homebuild- 
ers parts, plans, etc. Midget Motors Direc- 
tory, Athens, Ohio. 


,MOTORSCOOTER $6.00; Indian | Motor- 

; Whizzer $7.50; Briggs (Kick 
$12.75. Send 25c (35c¢ first class 
mail) for catalog #33 jammed with sen- 
motorscoot- 
motorbikes, construction 
1313 Jefferson, Toledo, Ohio. 


NSU scooters and motorcycles, BMW 
motorcycles, 2 to 35 HP, shaftdrive and 
chaindrive. Butler & Smith, P.O.B. 45 
New York 24 


RECONDITIONED Motorcycle Motors 
Chrome accessories. Complete stock In- 
dian parts. Expert rebuilding. Fast service 
Indian Motorcycle Sales, Kansas City 27, 
Missouri. 


~ 4000 MOTORCYCLE Bargains, 








ycle $30 
Starter) 


ers, midget cars, 
plans. Gail, 


Parts- 
possessed Automobiles. Cat- 
. Bunico, 146-PS, Covington, Vir- 


2 | ginia. 





5 AVIATION 


HOMEBUILT Helicopter Handbook 
$ = Homebuilt Helicopter Directory 
$1.00. Urshan, Box 4332 . Station, San 





| Diego 4, California. 





“CAPTIVE” nel pter, uses chain saw 
engine. Complete & ns, illustrated caaarue- 
tions, $3.00. Fligh ft Dynamics, Box 5443 
Raleigh. N. C. 

PROPELLERS, plans, supplies for air- 
boats and snowplanes. Latest designs, 
rompt delivery. comeeg., 25c. Banks- 
axwell, Box 3301G, Ft. orth 5, Texas. 


DUCTED fan design. Used in V.T.O.L 
aircraft and flying platforms. Specifica- 
tions and five pages of drawings. $2.00. 
Tyna-Turbine, Box 11253, Phoenix, Ari- 
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ASTRONAUTICS 


GRAVITY iatest undisclosed theories 
and information $1. G. an Re- 
search Lab., Box 674, Bristol, 


7 ELECTRICAL SUPPLIES 
& EQUIPMENT 


BOOK Electric Stunts $1.00. .-~. 
tingson, 28278 Arastradero, Los Altos, Cal- 
ifornia. 


REPLACEMENT Parts. all rectifiers, 
DC Power Supplies. Build-it-yourself kits 
for all applications. Electrical Division, 
1624-K East First, Los Angeles 33, Cali- 
fornia. 


LAMP parts. Wholesale Thousands of 
items for repairing, converting. Catalog 
25c. Brown Lamp, Box 305-D, Clayton 5, 
Missouri 


Lae Bend conduit easily, 
correctly. test ‘Simplified System’’ 
$3.00. William “Goforth, Box 455A, Clarks- 
ville. Tenn 





Tennessee. 

















APPLIANCE Parts—Accessories Whole- | 


sale. New Enlarged Catalogue 25c. Seco, 
26 South 20 Street, Birmingham 3, Ala- 
bama. 





PREE catalog. fan and motor supplies. 
Modern, Box 8715, Kansas City 14, Mo. 


8 WELDING, SOLDERING 


~ WELDERS, 110-220. Welds %”. 
Morris, 1070 Inner Drive, 
New York 


MAKE Difficult 
New, copyrighted, illustrated booklet tells 
how. Send 25c in coin to Arcair Co., Box 
431, Lancaster, Ohio. 


ACETYLENE Welding Outfits new 
$54.50; Arcwelders $56.50; Eagle Welding, 
Dept. 42, 5085 Broadway, Chicago 40, Ill. 


9 MACHINERY, TOOL 
SUPPLIES, ETC. 


~ ‘TOOL L Catalog, Million dollar Inventory, 
50c. George Denton, California, Maryland. 


NEW design machinist tools. Write 
Campbell Tools Co., 1424 Barclay, Spring- 
field, Ohio. 


9A TRIGONOMETERS 


~ ENGINEERS, Draftsmen, Students: 
Triangulator Makes Trigonometry Easy. 
$1.25. No C.O.D. Trical, Box 67, Buffalo 
15, New York. 


10 ENGINES, MOTORS, ETC. 


DIESEL Injector Parts and Fuel ‘Pumps 
Wanted GM51-71-110. Mayer, 7120 Car- 
negie, Cleveland 3, Ohio. 


EWIND Motors Yourself. Complete In- 
structions, $1.00. Lewis Mfg., Howell 11, 
Michigan. 


10A FARM MACHINERY 


~ SENSATIONAL Garden Tractor. Hoes 
between plants and rows, including straw- 
berries. Eliminates hand hoeing. Standard 
in size, yet entirely different. Patent 
2742840. Also tills. Fantastic offer to first 
few inquiries. Auto Hoe, DePere 69, Wis- 
consin. 


11 BOATS, OUTBOARD MOTORS 


NEW, used, rebuilt marine motors. Ma- 
rine conversions, fittings. Free Catalog. 
Stokes Marine Supply, Dept. 23, Cold- 
water, Mich 


SAVE! Save! Save! World’s Finest Boat 
Kits—25% less! Satisfaction Guaranteed! 
Write for free color catalog. Dept. PSM- 
ae Taft Marine Woodcraft, 636 39th Ave., 

, Minneapolis, Minnesota. 








$39.50. 
Schenectady, 


























KIT Boats in molded Fiberglass or pre- 
assembled plywood. 50 Guaranteed models, 
$41.75 up. freight paid, easy terms. Free 
catalog includes hardware, fiberglass sup- 
Rainn trailers. Luger Boats, Dept. K-8, 
linneapolis 20, Min.esota. 


BOAT Plans—Full Size Patterns—Frame | 


Kits. Modern Inboards and Outboards for 
amateur builders. Complete New Catalog 
50c or specify requirements. Glen Marine, 
9152 Rosecrans, Bellflower, Calif. 
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Welding Jobs Easy— | 


ROPE, Nylon or polyethylene wholesale 
rices. Wolfe ees Inc., 350 Stan- 
ord, Akron 14, Ohio 


FULL size, cut-to- ~_ 4 boat Se 
blueprints, 719-38 feet. ew re 
lustrated “Bulid a Boat”’ Catalog of aval 
architect-designed Cruisers, Runabouts, 
kiffs, board Boats, Sailing, Racing, 
Houseboats, 50c. ‘“‘How to Build a Boat” 
Booklet, $2.50. Hardware & Equipment 
Catalog, $2.00. Cleveland Boat oan 
Sei Dept. A-77, Box 1651, Cleve 
0. 


FIBERGLASS Boat Covering, wholesale 
rices. Free literature and samples. Sei- 
ert’s, Box 31X, DePere, Wisconsin. 
12 BODY-BUILDING COURSES, 
JIU JITSU & ATHLETIC 
EQUIPMENT 

















BUILD powerful arms, Ly shoulders! 
22 exercises, $1. Fonsad, Box 601-C, 1100 
Market, Wilmington 99, Delaware. 


YOURS—a body like a Greek God! Star- 
tling, amazingly Quick New method ex- 


plained in free literature. Send name and | 


address to: DeVel-O-Flex, 3607 W 
nolia Blvd., Burbank, California. 


~ BARBELLS, Dumbbells, Courses. Appa- 
ratus. Booklet 10c. Good Barbell Co., 
Siloam Springs, Arkansas. 








15 SPORTING GOODS, GUNS, 


FISHING TACKLE, ARCHER Y, 
TRAPPING 





100,000 PRODUCTS Wholesale — Free 
catalog! Send postcard: Econ-O-Mart, 
Whippany 16, New Jersey. 


FREE . . . Wholesale Catalog. Beads. 
Spinners. Lure parts. Sinker molds. Jigs. 
ls. Finnysports, (PE), Toledo 6, Ohio. 


~ CROSSBOWS! Hunting—Bows! Factory 
Prices! Jayco, Box 1355, Wichita, Kansas. 


6-SHOT Colt Resstver, 22 Cal. Short 
Ammunition. No $12.50, .O.B 
Sar. Import pi Dep’t. PS8, 
18: . Wabash, Chicago 1, Ill. 


~ 5,000 BARGAINS, firearms, binoculars, 
war relics, a 50c. Smith Museum. 
Runnemede, N. J. 


NEW Tigerworm, nature’s tough, lively 
worm catches fish. 2 packages $1.00 ppd. 
Free fishing secrets in each package! Cash 
in advance. Tigerworm, Forsyth 8, Mon- 
tana. Dealership open. 


GOLFERS! Beat Braggin 
stitute Off-Center Golf 

















Buddies. — 
all. I 


3 For $2.25. Hilarious Business Cards Each 
Order. 25c Postage. Hall 212B Newcastle, 
Syracuse 4, New York. 





FREE Muscle building information. 
Bodytone, Box 638A, North Miami, 
Piorida, 


~ PUSHED around? Don’t take nonsense 
from bullies. Surprise them. Easy when 
you know Police Jiu Jitsu. Complete fully 
illustrated course in one volume as taught 
| police and armed forces. Send $1 now. 
Satisfaction guaranteed. Books Publishing 
Co., Amityville 39, New York. 


14 FIELD GLASSES, 
TELESCOPES 


DYNASCOPE—amazing world famous re- 
flector telescope. Request free brochure. 
Criterion, Dept. DS-63, Hartford, Conn. 


~ PREE Catalogue! Thousands war sur- 
plus optical bargains. Lenses. Prisms, 
Telescopes, Binoculars, etc. Send $1.00 for 
10 Lens Hobbyist Set and Project booklet. 
G. Jaegers, 691 West Merrick Road, Lyn- 
brook, New York. 


~ BINOCULARS, Telescopes. Microscopes, 
Terrific values $3.98 up equest free 
money-saving catalog. Criterion, Dept. 
8-8 81, Hartford, Conn 

~ WAR Surplus bargains! Millions of 
lenses, instruments, telescopes, binoculars, 
components and complete line of astro- 
nomical telescope items. World’s greatest 
optical market place! Send only $1.00 for 
beginner’s 10-lens kit and big instruction 
booklet Stock 2-CN. Write for catalog-CN 
Free! Edmund Scientific Co., Barrington, 
New Jersey 


TELESCOPES, Binoculars — all sizes. 
Complete optics, parts, accessories for tele- 
scopes. Free catalog. Suffolk Science, Mat- 
tituck, New York 




















10,000 GUNS!!!—Swords—Kentuckies— 
Colts—Lugers—Hunting Guns!!! Bargain 
— Agramonte’s, Yonkers 2-A, 





MOLDS for | Fisherman's Sinkers. Jigs, 
Squids, Casting and Spinning Lures. Free 
Catalogue. Sweet's Molds, Tonawanda 3, 
New York. 


POOL-GOLF: build intriguing new in- 
door-outdoor game. Plans $2.00. Crawford 
Amusements, Inc., Lebanon, Ohio 


JAP rifles etna Aanestenn, 
$6.00. Jap shells $3.95, catalog 
Shop, West Branch 10, Michigan 


PROVEN Salt, Freshwater Lure $1.00 
Crown, 78 Glenridge Ave., Montclair, N. J 





shells 
. TP 





~ FISH ERMAN Free 3 Dixie Lures 25c 
Coin For Mailing. Dixie Lures, 1209A 
Gregory, Greensboro, N. C 


16 CAMPING EQUIPMENT 
& TENTS 








CAMPING Equipment, world’s largest 
selection, low prices. Send 25c (print 
name-address) for 160 page complete cat- 
alogue of Tents, Camping Equipment, na- 
tional camp sites. Guide & Camping Hand- 
book. Morsan, 10-15G 50th Avenue, Long 
Island City 1, New York. 


17 DOGS, BIRDS, HAMSTERS, 
ABBITS & PETS 


RAISE rabbits on $500 
Plenty markets. Free details. White's 
Rabbitry, Delaware, Ohio 


FLYING Squirrels. Beautiful pets. Lit- 
erature, prices and pictures 10c. Greesons, 
905 North Monroe St., Arlington, Virginia 








month plan 





REFLECTING Telescope completely as- 
sembled. 60X. Guaranteed Observatory 
clearness. Free information. The Skyscope 
Co., P. O. Box 55, Brooklyn 28, New York. 


~ STAR— Atlases, astronomical books. free 
ss. aN Y Luft, 49-11 229th St., Flush- 
ng 


BUILD your own Reflector ' Telescopes. 
complete kits; Mirrors, Eyepieces, Tripods, 
all other accessories. Request free illus- 
trated literature. Criterion Manufacturing, 
Dept KP-56. Hartford, Conn 


AMA ZING prices, precision binoculars. 
Folder ‘Binocular Selecting,’’ catalog 
free. Dealers also write. Prentiss Import- 
~— Bldg., West Los Angeles 25, 
Ca 


REFLECTOR Telescope Kits di direct from from 

factory. From_ $7.75. Other optical do-it- 

| yourself kits. Free booklet. Esco Products, 
| Oakridge, New Jersey 


TELESCOPES—refractor, reflector, kits 
and accessories. Free illustrated booklet 
Dell Optics Co., Limited, Dept. PS, 329— 
55th Street, ‘West. New York. New Jersey. 


COLLAPSIBLE binoculars 2x25 


fits pocket $2.00 ppd Hubbard. 
| Lyota’ Benton Harbor, Michigan 











case 
1643 





18 LIVE BAIT 


FREE Literature—Big money 
fishworms and crickets. We teach you how 
to raise and sell. Breeder redworms— 
$4.00 per 1000, postpaid with raising and 
marketing instructions. 5000—$17.50. Me- 
dium size—10,000—$19.95. Carter Farm-12, 
Plains, Georgia 


AFRICAN Giant Earthworms, 100— 
$2.00, 500—$7.00. (Dealers Quoted). Ozark 
Worm Farm-V, Willow Springs, Missouri. 


19 FARMS, OTHER 
REAL ESTATE 
LAKEFRONT, ee, Acreage and 
Trailer lots, from $295.00. Fifteen central 
Florida developments. Monthly terms. Box 
2005, DeLand, Florida. 


FLORIDA—Nice homesites, $345 at $10 
monthly. Folder Free. Winfree Vernor, 
DeLand. Florida. 


CANADIAN Exclusive Vacation—Sport- 
ing Club Grants Members Free Cottage 
Sites, Useage All Facilities. Annual Mem- 

0 





raising 











Free Information. ‘‘Vacation Acres’’, 
Acton, Downsview, Ontario, Canada 











i POPULAR SCIENCE OPPORTUNITIES IE 


NEW Strout Fall Catalog Just Out! 148 
Pages; 36 States, eee to-Coast. Farms, 
Homes, Business orld’s Largest! 59 
Years Service. Strout W Realty, 251-ZB 4th | 
Ave., New York 10, N. Y. 


22 PROFITABLE OCCUPATIONS 
EARN Money At Home raising ~~ 








| ers in minutes wit 


XRAY Mind! 


Hy; 
Guaranteed 


otize, one | 
$3.00. 


amsteker, y 0, 


Ottery, Cape, South Africa. 3 





WHIRLING Rye-Oun. hypnotize oth- | 
this fascinating plastic | 
invention. Complete with revealing secrets, | 1 
instructions. Only 99c. Money back if iT 
delighted. Hypnotic Aids, | 133 


| Broadway, New York City 1 


60 SPLENDIDLY Assorted Coins, $1.00. 
cee. Box 482, St. Louis, Missouri. 


RILLIANT Proof Sets— 1959-82. 75; 1958- 
$3" 50; 1957-$3.25; 1956-$3.9) 1955-$5 95; 
1954-06. 95. World's Greatest  R.- Cata- 
e $1.00 oe eg first $10.00 order). 
Revell tome mage 3 $1.75; World Coin Book 
os. Se Be , 4514 barth 30th, Omaha 11, 





for us! Backyard, garage, 
buy your crop! Inquire. Oakhaven- 1. 
Cedar Hill, Texas. 





HYPNOTIZE, One % one glance 





SAVE Money! Buy Wholesale! Free Cat- 
alog General Merchandise. Norris, 487-H 
Broadway, New York. 


$5000 FROM Half Acre oe Gieseee, | 
crop bought. Particulars 10c. jated 
Growers, Sperling 


WATCH manele ‘mm, 70 Illustrations. 
Guaranteed $1. Web Service, 1890 So. 
Hooker, Denver “7 Colorado. 


VENDING Machines—No Selling. 
ate A Route of Coin Machines and 
Amazing Profits. 32-Page Catalog Free. 
Parkway Machine Corporation, Dept. 17, 
715 Ensor Street, Baltimore 2, Maryland. 


TREE-mushroom pioneers! Spawn, In- 
structions, $1. a. Ohga, PS-155, Sigaken- 
kusatu, Japan 


INVESTIGATE Accidents—Earn $125 
week to start. Claim Investigators are ur- 
gently needed to investigate more than 
490,000 accidents daily. Work full time for 
insurance company, railroad. steamship 
line, or government office. Or step into 
your own profitable spare time business. 
No experience needed. Free book, now! 
+. Schools, B-8, Box 8202, Dallas 
. Texas. 


BECOME neon with pom own 
franchise rning 
interesting 

today. National ‘Franchise Reports, 
PS- ‘S28, 333 North h Chicago 1. 











re 














ey + 





course, only $1.00. Satisfaction | | 
guaranteed. Quality Book Co., 545 t | 
Broad, Athens, Ga. | 


HYPNOTIZE Successfully! Learn Easy, 
Fast, Modern Methods. Complete, Tilus. | 
trated Course, including self- hy pnosis and 
“Secret Nerve Pressure Technique” (Guar- | 
anteed Harmless)—$1.00 owler, 608 
N. Broad, Woodbury, shew Jersey. 


““HYPNODISK” 50c. ‘‘25 Lessons Hyp- 
notism’’ Book 50c. Box 1352-H, Philadel 
phia 5. 

“HYPNOTIZE . .. One word... One 
fingersnap,”” on stage. Satisfaction—or 
refund. $2. Hypnomaster, 846-S6 Sunny- 
side, Chicago 40. 


HYPNOTISM! Autosuggestion. Home- 
Study Course. Guarantees amazing results. 
Diploma issued. i  t of Applied Hyp- 
nology, Dept. B, 200 W. 57th St., New 
York 19, N. Y. 


“SCIENTIFIC > -— . . » Powerful 
Method! Complete Instructions. $2.00. Box 
292, Arlington Heights, Illinois. 


“X-RAY Glance.” Entire course. Adults. 
$2. Hypnomaster, Box 9309-XH, Chicago 90. 


JOIN Hypnotists’ Association. E Earn di- 
plomas, degrees, rea: Philosophy, 
Science. Aured, Central Valiey, New York. 














24A JOKES, GAMES, 
NOVELTIES, ETC. 








FREE Literature — Make Big Money 
ee pee and Crickets. Carter 
Farm-10, ins, Ga. 





3100 NOVELTIES, Jokes, tricks, gadgets, 
funmakers, hobbies. Big catalog 10c. 
Johnson-Smith, D-497, Detroit 7. 





PRO! from large selection of fran- | 
chises available your territory. Free infor- 
mation rushed. Franchise Previews 25-D, 
1218 Standard Building, Cleveland 13. 

OPERATE amazing new mail order | 


plan! Free Details. Ivan Robison, 1414 | 
Ridley Ave., Santa Rosa, California. 





25 maeso smaees. 
PUZZLES, ETC. 


1000 TRICKS you can do! Latest 160 
Page Giant Magic Catalog and Astonish- 
ing Trick both for only 25c ($1.00 Value). 
House of 1000 Mysteries, 202-P.0. Pine- 

wood, Trumbull, Conn. 








24 BOOKS & MAGAZINES 


ID Used Books, 
Editions, Dept. PS, Hempstead, New York. 


BRITISH Book Bargains. Any as 3 
Catalog free. Transbooks, Box 1-PT, 
Wantagh, N. Y. 


ERS: All Subjects. Send | 


BOOKHUNT! 
Wants! Jaher Book Service, 183 Hazel- 











50c-$1. Free Lists. | 10c. 
Box ee St. Louis 1 


| aa s Puppet 75c. Box 971-PS, Phila. 





WORLD’S finest professional magic 
Joker novelties. Giant illustrated catalog 
Top Hat, Evanston 13, Illinois. 


WIN, Dice, Cards, Catalog 10c. Book, 
1, Missouri. 








“ 


ILLO”’ Voice Thrower 25c. 
delphi 








wood Drive, Westbury, New York. 


SCIENCE-Fiction Book Bargains. List 
Free. Werewolf Bookshop, Verona 1, Penn- | 
sylvania. 

ATHEIST Books. Catalogue free. Truth 
Seeker Co., 38 Park Row, New York 8. 

DISPOSALS. Until Sold Out: 8 Books 
$1.00. Big Mail—Amazing Samples—30c. 
York.” 436 N.Y. Ave., Brooklyn 25, New 











COMIC: M lesale-retail 
Catal ~y 0c. Beckdates, Tis East Lom- 
bere. Baltimore 2, Mary “lan 





1,000,000 BOOKS—1 0c a Every sub- 
jock under the sun! 2 catalogs—120 pages 

—dime! Modern Mailway, Box 124-PSS, 
Stuyvesant Station, New York City 9. 


““BOOKSEARCHERS/! Send wants. 
subject. Vanguard Booksellers, 
Hollywood Blvd., Hollywood 28, 


BOOKS, old and | new, on all subjects. 
Free catalog. Naboma, Box 20725, Los An- 
geles 6, California. 


24 HYPNOTISM 


HYPNOTIZE Self Others while asleep 
with amazing hypnotic phonograph rec- 
ords, tapes. Catalog free. arch Asso- 
ciation, Box 24-G, Olympia, Washington. 


~PREE Illustrated Hypnotism. Selfhyp- 
nosis Catalogue. Write: Hypnotist, 8721 
Sunset, Hollywood 46P, California. 


FREE Catalog! Hypnotism, Autohypno- 
sis! Bool —— Records! Drawer 
PS697, Ruidoso, New Mexico. 





Any 
5880-S 
alif. 











"*, 25c, 7/$1.00, 50/$5.00. 
63-PX Greene, Phila- 
delphia 44. 


BE A Magician! Large professional cat- 
alog of latest tricks, 35c. Ireland, F-109 
North Dearborn, Chicago 2, Illinois. 

500 TRICKS—1959 Edition now ready! 
Contains latest, best magic for pocket, 
club, stage. Only 10c. Douglas Magicland, 
Dept. 5S, 1 Dallas, Texas. 


00 TR ICKS, pocket, parlor, stage. 
Finest Magic Catalog (408 pages). 
S-1311 Walnut, Phila- 











3000 
World's 
$2.50. Kanter’s, 
delphia 7 

FREE Trick and Magic Catalog 25c. 
oe Magic, Box 92-PS, Jamaica 35, New 

ork. 








26 COINS & CURRENCY 


List! U.S. Coins. Lowest Prices. 
Box 361-SP, Hickory, North 





FREE 
Hugh's, 


} town Stamp, 
i» Be 





Carolina. 


~ COIN Mag - 200 
Numismatic. "7320" Milwa) 





es. Sample 40c. 

Milwaukee, Chicago 31. 
INDIAN Cent it plus poe Lists 10c. 

| ~~ Ss, Box 4747, Philadelphia 34, 
nna. | 





RARE 1880 to 1885 CC Dollars, $5.00 ea. 
am Seateoes 25c. Shultz, Salt Lake City 
ti 





ETE U.S. Coin list, 10c (Retund- 


Stampmart Company, 


U.S. coin list 10c Contains over 100 il- 
lustrations; over 5,000 delightful — ~—1 
Stoney, 266 Washington, Boston 


NEW! ¥ nee 13th — os 


Guide Book $1.15. Sadler, Cumberland 
Gap, Tenn. 





COINS from Formosa, etc., 
plus foreign banknote, 10c with coin ap- 
es Littleton Coin Company, Little- 
on S2, New Hampshire. 


Vatican, 


SCARCE Chrome V-ictory nickels, with 
wartime freedom torch and secret code 
inscriptions $1.00. Kellington, 2859 W. 
33rd Ave., Van., B. C. 


51 DIFFERENT Lincoln Ce Cents Complete 
1941—1958, VG to UNC., In Whitman 
Folder $2.50. Hanousek, 2542—42nd Street, 
Astoria 3, New York 


INDIAN Cent with Price List 10c. R&M 
Coins, Delanco, New Jersey 


~ EIGHT Different Indian Cents $1. 00 
Collector’s Bargains, Box 356A, New Hope, 


Penna. 


LINCOLN Cents: i 'S, 1926-8, 1923-8, 
1924-S, 1921-S. 1927-S, 1928-S, 1933-D, 
Complete lot only $3.00. Berry, Box 306, 
Westminster, Calif. 


~ BRILLIANT Uncirculated “Mexican | Su 
ver Dollars 50c Each, Three For $1.00. 
Bargain List With Order. Universal Serv- 
ices, Box 675-A, San Antonio 6, Texas 


20 DIFFERENT Foreign coins, 5 Cana- 
dian cents, and 5 Brilliant Lincoln cents 
$1.00. Catalog free. Joray’s, Shouns, Tenn 


28 STAMP COLLECTING 


U.S. Mint Famous Americans, Ic, 2c, 3c 
(21 stamps). Specia 1.00. Free list 
Brooks, 2323-T Avenue X, Brooklyn 35, 
New York. 


~ 225 STAMPS For only 10c! This mam- 
moth value includes Airmails, Pictorials; 
stamps from strange Countries catalogu- 
ing up to 25c each! Also Approvals. Mys- 
tic Stamp Company, Camden 55, N. Y. 

~ 307 1 WORLDWIDE | different stamps only 

1 rovals. Niagastamp, St. Catha- 
rines 672, Ontario. 

UNITED States commemorative collec- 
tion containing 33 different—10c. Approv- 
als. White 6-W Avenue L, Brooklyn 
30. New York. 











1000 DIFFERENT Worldwide Stamps 
. 00. Valued over $20.00. Universal, Box 
. Kenosha 6, Wisconsin. 


WOW! 110 All Different Germany 10c 
Zeppelins, Semi-Postals, Airmails, High 
values, etc. Giant Catalog, bargain lists 
included with beautiful approvals. James- 
Dept. A89PS, Jamestown, 


103 DIVERSIFIED British Colony Stamps 
only 10c. Approvals. Niagastamp, St. Cat! 
arines 672-A, Ontario. 


“AMAZING Offer! 200 U.S. 
eluding commemoratives, 
denominations to $1. 
re Applicants! ! 

ists iree. My: 
Camden, New Pe ae 

ALBUM only 10¢! Hundreds of spaces! 
Hartford 1, Con- 


stamps—in- 
a, —_ 
00—o' nly 

Miustrated i Barealn 
yas, Samp Co., Dept 
York. 








102 DIVERSIFIED Worldwide stamps 
ets, Sogeevals. Linstamp, St. Catharines 





80 DIFFERENT U.S. Stamps. ‘—s - 

19th Century, Gene. Hig 

Values. Plus gh lag Stamp of sesugted 
oly 23¢ 338- 


Heights 





. Mansfield, Massachu- 





Nations. All for provals in- 
t (4)—Unusual A provals 10c. 





9 DIFFERENT, Genuine, Foreign, Coins 
—Bills—25c. Jolie, Roslyn Heights, New 
York. 





cluded. Willett {'Co., . Yorktown 
N. Y. 
NUDES se 
Atlas. Eisenhower, Racine, 











4 POPULAR SCIENCE OPPORTHWITISE 


FREE! Giant Bargain Catalog—New 


Edition listing thousands of bargains in- | 


cluding U. S. and B. N. A. stamps, poet 
mixtures, albums, accessories and 
plies; sent with beautiful approvals 
Jamestown Stamps, Dept. E89PS, James- 
town, _¥. 


25 DIFFERENT Py American Com- 
memoratives 1 ith approvals. Lin- 
stamp. St. aK... 619-A, Ontario 

WORLDWIDE, 50 all different, abso- 
lutely free, just to introduce our incom- 








parable approvals. Kent Stamp Company, | 


GPO Box 87, Brooklyn, New York. 


25 ATTRACTIVE Pictorials Worldwide | 


different 10c. Approvals. 
Catharines 619-B. Ontario. 


FIRST U.N. Set. Among World's Pretti- 
est. Only 10c. Approvals. Welles, Box 1246- | 
V, New York City 8 


000 DIFFERENT, $1.00 with approvals. 
Golden's. 6721 Eastwood, Philadelphia 49, 
Pennsylvania. 


POLYNESIA girl, 
birthday, Czecho mushrooms, Israel musi- 
cians, Ghana Nkruma, only 10c. Albums, 
catalogs, many others free our approvals 
buyers. Bell Stamp Service, PS9, Bell, 
California. 


LOOK! Six Different Queen Elizabeth 
Mint Sets! Antigua, Malta, Virgins Etc. 
21 Bicolors 25c. Attractive Ear 
Gannon Stamps, | Box 931, Canton 1, | 1, Ohio 


U.S., Canada, Catalogue send only 20c. 
New- Way Stamp, Lawrence (3), Massa- 
chusetts. 

FREE Mint Set! Approvals accompany. 
Mintco, 5151 Princeton, Memphis 17, 
Tennessee. 

~ 100 DIFFERENT Austria 10c. Approv- 


als. I. Aronson, Box F, Newton Centre 59, 
Massachusetts. 


Linstamp, 























508 DIFFERENT Worldwide from Mad- 
agascar, Macao, ge etc., Cataloguing 
over $15 only 3 Approvals Littleton 
og Company, Littleton Q2, New Hamp- 
s 


~ 14,000 DIFFERENT! Amazing new “plan 
builds your collection systematically, coun- 
try by country. Only 50c weekly. Free de- 
tails. L. G. Ware, Stepney 70, Conn. 


OLD scarce U. S. seconds on approval 
Slightly defective, bargain prices. Hearn- 
feld, Clintonhill “Station, Newark 8, N. J 


OLD U.S., Flags, Presidents, Commemo- 
ratives with approvals, free gift 10c han- 
dling. Metropolitan Stamps, Box 312CZ, 
Jackson Heights, New York. 


FREE United States Plate Block Price 
List. Atlantic Stamps, 45-PS Bromfield 
Street, Boston. Massachusetts. 


700 MIXED U.S. Various Issues 25c 


Monjar, Fairmont, Cincinnati 14, Ohio 

FREE!! 50 Different Portuguese; Color- 
ful, Inexpensive Approvals. Elkhart, Box 
33, Elkhart, Indiana. _ 

105 DIFFERENT U. S. stamps 25c. Ap- 
provals included. Shelron, Box 907-S, New 
York 8, N.Y. 

INTERESTING we Animal stamp 
collection 10c. ith pprovals. Niaga- 
stamp, St. Catharines 6i2- B, Ontario. 

FREE! Eight Sided stamp, Triangle, 
Diamond. Midget Mammoth, to approval 
buyers. Plymouth, Dept. A-3, Bell, Cali- 
fornia 


U. S. St amps. Giant Bargain Catalog— 
15c. Raymax, 35-VX Maiden Lane, New 
York City 38 

WORLD Wide Approval Sets. David 
Bailey, Box 5021, Los Angeles 55, Calif. 

100 DIFFERENT Stamps, 10c with ap- 
provals. Smith. 508U Brooks, College Sta- 
tion, Texas. 


EXCEPTIONAL, 125 different, catalog- 
ing $3.00, includes triangles, commemora- 
tives, 10c, approvals. Reeves, Box 37597P, 
Miami 37, Florida. 


TERRIFIC Stamp Bargain! Israel— 
Iceland—Vatican Assortment—plus exotic 
triangle set—Also fabulous British Colo- 
nial Accumulation—Plus large stamp book 
—all four offers free—Send 10c to cover 
postage. Empire Stamp Corp., Dept. PR 
Toronto, Canada. 
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Ryukyu lion, Chiang | 





100 DIFFERENT U.S.—50c Approvals. 
Utechts, 1143A North h Keeler, Chicago 51. 


~ DEALERS Wholesale Catalog. Postage 
4c. Franksco, 5031 Queensbury, Baltimore 
15, 15, Maryland. 


PENNY Approvals jammed with Bar- 
gains. For better values, try Putnam 
Stamp Company, Mahopac, New York. 

~ QUEEN Elizabeth On Stamps . | 
beautiful collection of 50 different stamps 
from 22 countries—all bearing the portrait 
of the Queen of England. 1l0c with ap- 
provals. Capital Stamp Co., Ferrysburg 
10A, Michigan. 


FREE!! Franklin Roosevelt Giant Tri- 
angle. 25 others Different. Approvals. 
Berchtold, RFD #1, Troy, Ohio. 


TRY quality, Country lots only $1.00. 
Chas. Wokasien, Aronica Trailer Court, 
Hamburg, N. Y. 


SEVEN Vivid Flag Stamps. 
4c. Approvals. Schenkel, 
low Grove, Penna. 

















25 others. 
413 Evans, Wil- 





GIANT-Size Issues Collection: Laos Ele- 
| phant set. 


Brussels Fair, Olympics. Jet 
Aircraft, Boy Scout. Somali Animals com- 
lete. Romania Flags. Togo set. Diamond 
‘opes. United Nations set, etc. plus big 
Stamp Dictionary and Approvals. Every- 
thing 10c. Stampex, Box 47-KP, White 
Plains, N 





NEXT Four US 4c First Day Covers only 
50c. Choice cachets. Peelable address la- 
bels. Mason Covers, Dept. PS, Box 63, 
Boston 14, Mass. 


POLAND Pictorials—25 ~ different 10c. 
Approvals. Iray, Box 114, Allston 34, Mass. 


PREE—Valuable collections—Scott's In- 
ternational and Master Global albums—a 
gold mine of value all free when you buy 
our sensational foreign approvals. Topval, 
Box 486c, Redlands, Calif. 


~ PREE United States Illustrated Catalog. 
H4s, 45-S Bromfield, Boston 8, Massa- 
chusetts. 


FREE—Same Stamp ~ ‘Tongs 1gs Advanced 
Collectors Use. Also Stamps Cat. $2. Ap- 
provals 10c. Reid, 441 N. 6, Allentown, Pa. 


ECONOMICAL 33,000 
varieties. Dresel, . West Engle- 
wood, New Jersey 


UNITED States Wholesale-Retail Price- 
list. Doyle, Box 85, Courtney, Missouri 


60 DIFFERENT U.S. (30 Commemora- 
tives) 25c. No approvals. Seidenberg, 
Appleton, Wisc. 


FREE 200 Different stamps! Gift Magni- 
fier! Free ‘‘Phootnotes’’ subscription! Ap- 
provals. Rush 10c postage. Philatelics, 
Dept TA, New Paltz, New York 

~ CANADA 9" “Collections. Enclose 
10c. Peterson, Box 31, St. Paul 2, Minne- 
sota . 

STAMP Cleaning Service — Looking 
through bulk mixtures of ‘“‘stamps on 
paper’ for ‘‘high values’’ or a ‘‘find’’ is 
very interesting, but the handling of thou- 
sands of these is both monotonous and 
time-consuming. Save yourself this drudg- 
ery by sending those ‘‘stamps on paper’’ 
to me. Each lot is processed separately, 
paper being removed from the stamps. My 
special process eliminates staining and 
creasing. Send me a trial lot. 
knowledge immediately and. in a few days, 
advise you of the total weight processed 
and the total charges. All stamps will be 
returned to you promptly on receipt of my 
charges. 3 lbs. or less—$10.00 per lb.—over 

Ibs.—$9.50 per —or by contract for 
large quantities in spread deliveries. Mini- 





%-3c Approvals 
Box 128- 





mum charge—$10.00. Paul _—— 434 Old | 


Farm Rd., Pittsburgh 34, 


To Increase Your Collection. Only 
Weekly. Free Details. Write Today 
Bosworth, Jerseyville, Illinois. 


25c 





RADE your duplicates toward our ap- | 


T 
provals! (Foreign only.) Complete infor- 
mation, 10c. Variety Stamps, Box 98-S, 
Newton Highlands 61, Massachusetts. 


PENNY Approvals! Regardless 
ey Kloster, 4164—52nd St., 
. California. 


1000 DIFFERENT worldwide for ap- 


proval. Buyers Only. Jacobsen, Crompond, 
New York. 





Cata- 
San Diego 





25 DIFFERENT Commemoratives . 
up 10c. U. S. Approvals. K & B, Box 
Brooklyn 23, N.¥ 


“REAL Bargain: 





A Washington Bicen- 
tennial, complete set of 12 stamps, 25c 
with interesting approvals. Superior 
Stamp, Dept. 38. — 53, Cathedral Sta- 
tion, New York 25, Y. 


BARGAIN U.S. 51 “different Commem- 


oratiyes, 25c with U.S. approvals. Stamps, 
Kennebunk, Maine. 





Low 


prices. Eagle 
Ave. 


ypeeree. 
Pittsburgh 26, 


US. a 
Stamps, omine 
Penna 

BRIGHTEN up your Mail! Foreign 
F.O.C.-s Mailed Direct. Free Offer to new 
ae Brumsey, 209 ain, Peoria, 

inois. 


DEALING Instructions. 
C. White, 6462 83 Pl. 
York. 


U.S. Catalog free. Contains almost 1000 
illustrations; over 10,000 delightful bar- 
seg Stone, 260 Washington, Boston 8, 

ass 


BULGARIA: “50 Different exciting 5 
torials. Animals. Flowers. Trucks his 
valuable collection only 15¢c with approv- 
als. Charles Boger, Box 152, North Wales, 
Pennsylvania. 


MYSTERY Bag Stamp Collection, Only 
10c. Hill Company, Box ol, Defiance, Ohio. 


00 OLD U.S. Stamps between 14 1861 and 
1938" $1.00. Rousch Stamps, 51 Chestnut, 
Mansfield, Ohio. 


29 ANTIQUES, RELICS & 
INDIAN GOODS 


ARROWHEADS—Eight Fair, Four Good, 
Three Warpoints, Spearhead or Hatchet- 
head $1.00. Palmer, 435 Washington Road, 
McKeesport, Penna. 


SELLING 100,000 ancient Arrowheads, 
Spearheads, Tomahawks, etc. List free. 
Lear's. Glenwood, Arkansas. 


- SCALPING Knife, Flint Thunderbird 
$3.00. Catalog Free. Arrowhead, Glenwood, 
Arkansas. 








Course, $3.98 
Rego Park, New 




















all | 


I will ac- | 


R. | 


30 MINERALS & PRECIOUS 
STONES 

ILLINOIS: : — Rockhounds — Visit Rock- 
hound Paradise. Come Early. Schmagate 
$1.00—Azurite $1.00. Heike’s Agate Shop, 
Wenona, Illinois. 

EARTH Science — Rockhounds National 
Magazine. Subscription $2.00. Sample 35c. 
Box 1357-PS, Chicago (90), Ill. 


GEMCUTTING — Silvercraft magazine 
Learn to cut gems, make jewelry. Ads give 
sources equipment, gems for cutters, col- 
lectors. Free literature. Sample copy 25c 
Lapidary Journal, Del Mar 3, California 


“GEMS & Minerals Magazine, a largest 
rock hobby monthly. Field trips, ‘‘how’ 
articles, pictures, ads. $3.00 year. Sample 
25c. Box 6878S, Mentone, California 

GET Free Catalog no serious rockhound. 
gem cutter, jewelry maker, hobbyist or 
craftsman can be without. Full of bar- 
gains, exclusive items. low prices from 
largest suppliers and authorities in the 
field. Free..new catalog just off the press 
—yours for the asking! Write Grieger’s, 
Dept. C-13, 1633 E. Walnut, Pasadena, 
California 


POLISHED Gem Stones sent on approv- 
al to collectors, students, schools and hob- 
byists. New England Gem Company, Dover 
4 Mass. 








SAPPHIRE and four more uncut gems, 


| $1.00. Ten polished gems, baroque-shaped, 
OVER 10,000 Different Wonderful Plan 


$1.00. Free gem list. 
25c. O'Brien's, 
38, Calif. 


31 HOBBIES, COLLECTIONS 


INVENTING can be an interesting and 
profitable hobby. Write for complete par- 
ticulars. Institute of American Inventors, 
—— _. 635-F St., N.W., Washington 
4, D. C. 


Lapidary catalogue 
1116N Wilcox, Hollywood 











“TOY Soldiers, All Nations, Civil War. 
Catalog +2—35c. Bussler Miniatures, Dept 
E, Box 107, Wollaston 70, Massachusetts. 


MILITARY Souvenir Decals 14 Different 
$1.00. Box 504. Nyack, New York. 
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SEA shells, collector's selection, fifteen | 
$1.00 postpaid. Javo, Box 13288, Tampa | 
11, Florida. 


COLLECTORS Matchbook covers. 100 
Different unused $1.00. Catalog 25c. Album 
$3.00. Charles - “oreo! 1311-P East 84, 
Cleveland 3, Ohio 


32 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


ROLL Developed 4X6 or 4X4 prints, 8 
exposure 50c; 12, 70c. 5X7 prints; 8, $1.00; 
12, $1.40. Hagner, 1318 West Columbia, 
Philadelphia 22, Pennsylvania 


FAST Film Service. Kodacolor processing 
only 5c. Prints only 25c. Black and 
White: 8 Exposure 40c; 12 Exposure 60c; 
20 Exposure $1.00. Reprints 5c. Koda- 
chrome, Anscochrome, Ektachrome Mount- 
ed $1.35. Finest Quality. Mail Order Photo 
Service. Box 297, Watertown, Wisconsin. 











34 CAMERAS, PHOTO SUPPLIES 

164-PAGE Photogra 
log, listing thousan 
bargains. Send 25c {Or | x copy, credited 
on first order. Dept. 4-C8 Central Camera 
Company, 230 So. Wabash Ave., Chicago 
4, Illinois. 


PHOTOGRAPHY For Pleasure or profit 
Learn at home. Practical basic training 
Long established school. Free booklet. 
American School of Photography, 835 Di- 
be Parkway, Dept. 172C, Chicago 14, 

inois. 


SAVE Money! Giant 1! 1959 ) Photo: Catalog 
—Over 1,000 items! Fully illustrated, fea- 
turing the finest in nationally and inter- 
nationally known cameras. lenses, acces- 
sories. Big Savings—Big Discounts! Send 
25c to cover mailing and a to: Bass 
Camera Co., Dept. P-459, 179 W. Madison, 
Chicago 2, Thinois. 


phic Barge Bargain Cata- 








TWELVE Exposure rolls “49c. Wallets 
20 for $1.00. Lincoln Studios, Dept. L, 
Box 13, Lincoln, Nebr. 


KODACOLOR 12 Prints Guaranteed teed trom 
any roll $2.50. Trial offer with this adv. 
Reprints 20c each. Eli Photo Service, Box 
1873PS, New Haven, Connecticut. 


OIL Coloring Photographs—A fascinat- 
ing hobby or profitable sideline for those 
with artistic talent. Learn at home. Easy 
simplified method. Free booklet. National 
Photo Coloring School, 835 Diversey Park- 
way, Dept. 172C, Chicago — 14, Ti. 

A Triple Valu ality, Price, Service. 
Color or Black & White. 12 exp. (Black & 
White)—59c. 20 Gift Photos—$1.00. Holi- 
eth Photos, Dept. 17, Box 666, Denver, 

‘olo. 





3-in-1 Value—Price, Quality, Service. 
20 A Gite Photos—$1.00. exposure rolls 
(Black & White)—59c. Color or Black & 
White. Interstate Photos, Dept. 12, Box 15, 
Aurora, Ill. 


ENLARGEMENTS! Eight 5x7’s or Five 
8x10'’s from gy tg $1.00. Wilart, Box 
975, Little Rock, Ark. 


EKTACHROME_ Anscochrome 35mm 
procemped $1.25. Wallet prints from slides 
5c. Kodacolor prints 25c. Send for free 
mailer kit. Acme Color Lab., Box 6025-PC, 
Minneapolis, Minnesota. 


32A COLOR PHOTO FINISHING 


PHOTOGRAPHIC Contest! Win Kodak 
Automatic Electric Eye Movie Camera and 
Projector—15 piece outfit—Value $249.50— 
Send for entry blank. National Color Cor- 

ration, Box 12155E, Atlanta 5, Ga., or 

ox 8370E, Chicago 80, Illinois. 


MOTION PICTURES, SLIDES 
SOUND EQUIPMENT 
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OE eres Film 8 mm roll $1.50. 


M 
16mm 1 Free processing. enanend 
Films, 742 New Lots, Brooklyn, N.Y 


FREE: Blackhawk’s big” sale oo 
8mm, 16mm, movies, 2”x2” color slides. 
Biggest selection anywhere! Projectors, 
cameras, supplies—big discounts! Get free, 
every three weeks, 12-page newspaper 
size bargain list! Blackhawk ilms, 
Davenport 15, Iowa. 


TAPE recorders, Hi-Fi components, 
Sleep Learning Equipment, tapes. Unusual 
values. Free Catalog. Dressner, 69-02 174 
Street, Flushing 65, New York. 


MOVIE Film! Free is ~~ Eso-H, 47th 
Holly, Kansas City 12, Mo 


FREE Catalogues. 5,000 8-16MM Films. 
International Films, Greenvale, New York. 


~ 16M.M. Sound Feature Films $20.00. 
Bedner, 5300 So. Talman, Chicago. 


16MM Sound—Silent, Free List. Tor- 
rington, Box 74636-S, Los Angeles 4, Calif. 

10c BRINGS big new Cine Manual for 
the 8mm-l16mm Movie Maker. Save $$$ on 
fresh B&W and Color Movie Film, all 
Home Processing Equipment. Superior, 
442-448 N. Wells, Chicago 10. 


16MM Sound shorts. Tremendous as- 
sortment of features. yay A up. Used 
16MM sound projectors, $79.50 up. Cata- 
log. Abbe Films, 417 West 44th Street, 
New York 36. PLaza 7-2219. 


HI-FI, Recorders, Free Wholesale Cata- 














logue. Carston, 125-PS East 88, New York 
City 28 


35 MUSICAL INSTRUMENTS, 
SONG WRITERS & RECORDS 
SONGPOEMS and lyrics wanted Mail 
to: TinPan Alley, Inc., 1650 Broadway, 

New York 19, N. Y. 


SONGWRITERS: ” Recording Company 
Wants new songs. Royalty basis. National 
sales, promotion if selected. No charge 
for mel Send material Music 
Makers, Dept. G-50, Box 2507, Hollywood, 
California. 


SONGS Into $$$$$$$—Share $33. million 
dollars yearly for New Songwriters, Song- 
posts. Any subject, songs composed, pub- 

hed, promoted by largest firm. Informa- 
tion, appraisal Free. Send Nordyke Music 
Publishers, 6000 Sunset, Hollywood 28PS, 
California. 


SONGWRITERS! Protect your ideas! 
Hold all poems, songs! Write for safe, cor- 
rect procedure! Song Service, Dept. 

333 W. 56th, New York 19. 

POEMS Wanted for musical setting and 
recording. Send poems. Free examination 
Crown Music Company, 49-P West 32 
Street, New York 1. 

ACCORDIONS—1959 Models. Lowest 
wholesale prices. Save up to ,75%. Free 
home trial. Trades accepted: Big color 
qotals free. Accordion Manufacturers 
Box 2003 Chicago, Chicago 22. 








~aOLCA Making, books, plans, imported 
woods, tools. List 10c: Wildwood, 510 East 
1lth Street, New York 9, N. Y. 


~ SONGWRITERS. . with publisher con- 
tacts. want song ideas. Share royalties 
No fees. Send poems: Songwriters’ Asso- 
ciates, 1650 Broadway, New York 19-P. 


POEMS wanted for musical se setting. Es- 
tablished baa s ~ 2181 Bedford Ave., 
Brooklyn 2 4 


POEMS ey “Immediately for Musi- 
cal Setting and Recording. Free Examina- 
tion. Rush Poems. Songcrafters, Acklen 
Station, Nashville, Tennessee. 


SONGWRITERS—A Publishing House 
for Amateurs. Free Miusic-Free Lyric 
Course. The Amateur Songwriters Associ- 
ation, 1356 Hancock St., Quincy, Massa- 
chusetts. 


POEMS Wanted for musical setting and 
recording by America’s Largest Song 
Studio. Send poems. Free examination 
Five Star Music Masters, 646 Beacon 
Building, Boston. 

WANTED Songs and Lyrics for Nation- 
ally Advertised Record Label. Broadcast 
to Millions. Co-operate with Composer 
C. Isabel Mayer, Box 3896, Portland 8, 
Oregon. 

ELECTRIC Guitars, amplifiers, whole- 
sale. Free catalog. Carvin, PSM, Covina, 
California. 
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RADIO, ey, ISION, 
SUPPLIES & EQUIPMENT 


COMPLETE TV sound cutoff, install 
yourself, $2.00 prepend or C.O.D. Warren, 
106 E. 46th, Austin 5, Texas 


GOVERNMENT Surplus ~“Snooperscopes, 
Ham Gear, Mine Detectors, Parabolic 
Reflectors, Telescopes. Picture Catalog 10c. 
Meshna ‘Malden 48, Mass. 

‘WALKIE-Talkies. Hand Sized Citizens 
Band Two-Way Radios. Anyone May - 
erate. Several Miles Range. $49.95 it 
$34.9: ee Information. Dixon Electron- 
ics, 13444 West 
Michigan 








photographic | 





McNichols, Detroit 35, | 


RADIO & TV Tubes at Manufacturers 
Prices! 100°, Guaranteed! Brand New! N 
re-brands or pulls! vnites Radio, 
1000, Newark, New Jersey 


NEW! Pocket-Size Probe ‘Will Substitute 
Battery In Most Transistor Radios. Test 
Transistors, Selenium, Silicon Rectifiers 
In-Circuit! Many Other Uses. $4.95. Write 
King Research Laboratories, 601 So. 11th, 
Maywood, Ill 


POLICE Calls from Car ‘ar Radio with this 
precision designed, transistorized con- 
verter. Simple Installation Requires No 
Internal Connections. State frequency 
29.95. Free brochure. Robin Radio, 13229 
Red Fern, Dallas, Texas 


ELECTRIC Guitars, amplifiers, whole- 
sale. Free catalog. Carvin, PSR, Covina 
California 


37° BUSINESS OPPORTU NITTES 





IMPORT- -Export opportunit 
world-wide, mail-order 
home, without capital, or travel abroad 
Established world trader ships instruc- 
tions for no-risk examination. Experience 
unnecessary Free details Meliinger, 
X698. Los Angeles 24 


$70 WEEKLY—Home, 
plified mail 
come—easy! 
geles 3 


profitable 
business from 


spare time. Sim- 
bookkeeping. Immediate in- 
Auditax. 34757D, n- 

11,000 NEW Prospects ts Daily. Bab Baby | rec- 
ord books, shoes, albums. Sell mailorder 
Use our literature. Write: No-Co-Ro 
Capitola, California. 


YOUR envelopes addressed accurately, 
reasonably. Fast service. We have capable 
addressers in your city. = tie System, 
Box 6568, Cleveland 1, Ohio 


NEW Home-Import Mail Order " Profit- 
unity! Your mailbox stuffed with money! 
No Selling. No ————- No investment 
We supply everything. Free Details. Mail 
Order Distributors (Import Division), 
= South Broadway, Los Angeles 61B20, 

alif. 


YOUR Own Import Mail Order Business! 
Deal with over 400 manufacturers, export- 
ers of the world. Complete Import proce- 
dures, international drop-ship methods 
Capital unnecessary. Free details. Asso- 
ciated, Box 2068-P8, Sioux City 4, lowa 


OPERATE profitable mail order busi- 
ness. Write alter Service, 4159-B East 
112th, Cleveland 5, Ohio 


FREE Catalog. Contains 
businesses, farms and income properties 
throughout U.S., Canada. Specify 
and location desired. Deal direct 
owners. U.I. uyers Digest, 1608 H 
hurst, Dept. PS-1, Los Angeles 27, Calif 


QUICK profits, with no capital! Take 
orders for magazines your neighbors like, 
want. Make cash on the spot! We show 
how with Free kit. Get yours now. Write 
McGregor Magazine Agency, Dept. 341, 
Mount Morris, Ill 


EARN Money At Home raising fishworms 
for us! Backyard, garage, basement. We 
buy your crop! Inquire: Oakhaven-42, 
Cedar Hill, Texas 


FIX Typewriters. Free Repair Course 
Home operated. Remit 25c for book ex- 
plaining Free Course and Agency Appoint- 
ment. Athey, Tarentum, Pa. 


GROW Orchids at home. Profitable, fas- 
cinating. Successful home grower explains 
special light, temperature and humidity 
conditions orchids need. Free—Full de- 
tails. Orchids, 100 8S. Los An- 
geles 4. 


MAKE Extra Money—Big Cash Commis- 
sions plus premiums for you and your 
customers. Sell Advertising Book Matches 
—sensational new Tenorama, Glamour 
Girls, Hillbillies; dozens others. All sizes 
—Quick daily sales; big repeat business 
Free Master Kit makes selling easy 
experience necessary. Superior atch, 

pt. PX-859, 7530 Greenwood, Chicago 
19, Illinois. 


GROW living Miniature Forest (only 
inches high)—or orchard that bears tasty 
tiny fruit. Learn amazing Dwarfing se- 
crets! Fascinating hobby! Profitable Home- 
business Opportunity! Free Seeds and 
Plan. (State your age.) Miniature Nurs- 





hundreds of 


Vermont, 





eries, Dept. AT, Gardena, California 


Al 
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PLASTERCRAFT molds, liquid rubber, 
plasters, flocks, candle supplies. Catalog 
and manual free. Jayhawk Plasters, Blue 
Rapids, Kansas. 


GAME Warden. Government hunter, 
Forestry, Park and Wildlife Services an- 
nounce job —- All states. Enjoy out- 
door work, pay. real security. Com- 
lete Information "Pree! Write Forestry & 
ildlife Course, Dept. CC-188, 1038 S. 
Brea, Los Angeles io, California. 


Good Money sharpening chain 
saws, scissors, cutters, knives. Free Man- 
=. eyco, North Tonawanda 1, New 
Yor ee 


MARKETS Everywhere. Make Artistic 
concrete birdbaths, pottery. Best coloring. 
Home workshop. Hundred Varieties, Holly- 
wood Cementcrait, 27 = Wonderland, 
Hollywood 46, California. 


~ NATURAL Molding Rubber: 
Thick. Free Sample. W. Wooley, 
Donald, Peoria, Lilinois. 

OPPORTUNITY to earn $15,000-$30,000 
annually. Franchise protected. Granted on 
$12,500 basis. Live at home. No merchan- 
dise to buy. Selfemployed. One of most 
exclusive and non-ompetitive Businesses 
in United States and Canada. Send for 
free explanatory booklet. Harrell and 
Company, Box 8-D, Louisville, Illinois. 

“MAKE flexible molds. Cast plaques, fig- 
urines. Free sample. eemenes 045-A Fair- 
view, Hamilton, Ohio = 

“BEFORE starting any mailorder busi- 
ness read ‘‘Mailorder Laws and Regula- 
tions’’ and ‘‘Mailorder Rules for Begin- 
ners.’ $2.00. Licenses, taxes, legal require- 
ments explained asker, Box 3131, 
Alexandria, Virginia. 








Extra 
1016-B 


EE Name Brands Catalog! Your own 

high profit business. Sell Name Brands, 
1 or part time. No inventory—no invest- 
HT More than 2000 Name Brand items; 
lowest wholesale prices. Watches, jewelry, 
cameras, hi-fi, stereo radios-phonos., ap- 
pliances, housewares, hardware, power 
tools, luggage, musical instruments, garden 
equipment, sporting goods, toys, many 
others. 8 Floors of Name Brands.’ Million 
dollar inventory. Orders shipped complete 
within 24 hours. Send for Free beautifully 
illustrated catalog Now! Separate whole- 
sale price list. H. B. Davis Corp., ey 
14, 145 West i5 St., New York 11, N. Y. 


NEW Bathroom Deodorizer. Hangs on 
wall. Banishes odors bathroom, kitchen. 
Lightning seller. Samples sent on trial. 
Kristee, 109, Akron, Ohio. 


MAKE $10,000. Yearly! Fire Adjusting! 
York. Details. Sterlingg, Corona 68, New 
or’ 


“FREE Literature — Make Big Money 
Raising Fishworms ge Crickets. Carter 
Farm, Plains, Georgi 

OPERATE Local “Collection agency. Pays 
big! Free bulletin. Franklin Credit, Ro- 
anoke, Virginia 


WANTED, Men, 1 Women, Raise bait for 
us at home. Full, spare time. Doesn't take 
up space. We furnish everything. Sher- 
wood, Dept. N-5, Monmouth, Maine. 











FLOK-KRAFT Christmas Trees! Earn 
Big Profits spraying ordinary cheap trees 
into beautiful, colorful, ‘‘cashmere-soft’’ 
1. ~¥ that bring 10 times original tree 

first your area this Christmas. 
Pree Sample and booklet showing 50 Other 

LA a To Earn Big Flok-Kraft Profits 

Flok-Kraft, ATX, Los Angeles 61 





~ $75.00 FIRST week in your own mail 
order business. Complete Beginner's Plan. 
Home operated, spare- -full time. Every- 
thing supplied. Wayne's Service, 4 P-1 
Channing N.E., Washington 18, 


3.00 HOURLY. Typewriter —— 
Confidential home-setup 35c. Interstate, 
37-9 Besch, Albany 9, New Yor 


~COLORGLAZED Concrete pottery made 
without molds. Patented method. :Ceme- 
cory products, novelties, tiles. Basement 
leak-sealing. Money-making projects. Book- 
let, details free. Men only. National Pot- 
ena Grand Rapids, ‘‘Minnesota.’’ 

MAZING Profits making concrete drain 
tile! Details free. Ceeten Products, Cor- 
nelia, Georgia. 

CASH from Sawdust, Tin-Cans, News- 
papers. Over 200 ethods. Instructions 
$1.00. Charles Company, 42-DPH, Nor- 
wood, Ohio. eer = 

MAKE Durable building plastic easily. 
Beautiful — 101 uses — 800°) profit. Bays 
Laboratory, Keams Canyon, Arizona. 


VENDING Machines—No Selling. r- 
ate A Route of Coin Machines And Earn 
Amazing Profits. 32-Page Catalog Free. 
Parkway Machine Corporation, Dept. 18, 
715 Ensor Street, Baltimore 2, _Maryland. 


$250.00 WEEK profit possible. ‘Earn at 
home spare time with fascinating Printing 
method. $5 starts you—send no money 
now. Free Confidential Facts and Valu- 
able Samples. Screen-Print AT, Los An- 
geles 61. 

MINK Raising information free. Com- 
plete. Lake Superior Mink Farm, Su- 
perior EE, Wisconsin. 

FRANCHISES make profits! Have your 
own prosperous franchise business. Oppor- 
tunities nationwide for distributors, deal- 
ers, agency operators. Write today. National 
Franchise Reports, Y-528, 333 North Mich- 
igan, Chicago 1. 

MAIL Order! Succeed with your own 
Guaranteed Profit mail order business. 
No inventory. We dropship and show you 
how to make big profits. Write Giftime, 
919 Walnut, Dept. GPS, Philadelphia, 
Pennsylvania. 


EARN $10,000 Selling Books by 
Box 51-BAA, Des Plaines, Illinois. 


$100.00 WEEKLY spare room. Raise red- 
worms soilless way. Odorless. Charlie Mor- 
gan, Box 116C, Bushnell, Florida. 

“700% PROFIT. No se selling. Quick profit 
plus steady income. Rush $1.00 for partic- 
ulars and bargain catalog. Earl Enter- 
prises, Dept. F, 6149 So. Sacramento, 
Chicago 29. 














Mail. 
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EARN $20,000 A Year from your own 
mail order business at home. Proved pro- 
gram. Free details. DeLang Research, Box 
52-C, Burlington, Iowa. 


FREE Report ‘‘609 Odd, Successful Busi- 
nesses.’ Box 1001-PSD, Evanston, Illinois. 
LIQUID Molding Rubber, Free Sample. 
Shellcraft Supplies, Chaney’ Ss, 1907-C t 
Road, Jacksonville 11, Pla. 





MAKE $46 From Square Foot Plywood; 
Jigsaw necessary. Free Details. Woodarts, 
Bridgewater. Mass 

FREE Business. Franchise Protected. 
Have Own Office. Self-employed. Nation- 
wide Travel Service. Details Free. Pippin 
And Company, Box 87, Benham, Kentucky. 


EARN $100.00 Weekly part “time from 
your arm-chair and in one year you'll re- 
ceive a Free Trip to Europe for two. No 
selling or mailorder. Pan Pacific, TD5, Box 
595, Laguna Beach, California 





NOW'S Time for Profitable Weather- 
stripping. Write E-Z-On (PS), 1009 Har- 
vard Terr., Evanston, Ill. 


“EVERYBODY Likes Candy™ — Make 
Professionally Home . . ( 48th Year.) 
Ragsdale Candies, D107, East. Orange, New 
Jersey. 

BIG Profits. Your own business. Full or 
art time. Little or no capital. Details 
a Business Books, Box 5-B, Plaistow, 








a T in Formulas’’—greatest 
money-making idea book in the world 
Write for free literature. Rollin Hill, 20-B 

West Jackson, Chicago 4, Ill. 

-IF You Like Motorcycles And Money 
then send for Harley-Davidson Dealership 

on how to become a franchised 
dealer of motorcycles and a new line of 
motor scooters. Here's a chance to own 
your own business with a very modest in- 
vestment. The youth market is beginning 
to explode and the next few years 4 
a chance to cash in on it. Write 
illustrated Dealership Book Today. 
ley-Davidson Motor Company, Dept. P.S., 
Milwaukee 1, Wisconsin. 





$3.00 HOUR—home, sparetime, assem- 
bling pump lamps. Easy. Free Details. 
Ougor, Caldwell, Arkansas. 


MAILORDER to motels, restaurants, 
——. institutions. Complete individual 
; not just instructions. Hermes Ad- 
ing, 152-G West 42, New York City 





vere 
36. 





WHOLESALE Prices, Vitamins, Miner- 
als, Herbals, Nutritional Products. Formu- 
lators, 1540 Southeast Clinton, Portland 
2, wae LN 





PROF BLE Mailorder Operation! 
Write: Vikert 468-PS Third Avenue, Salt 
Lake City 3, Utah 


~ PIANO Tuning learned quickly at home. 
Tremendous field! Musical knowledge un- 
necessary. Information free. Empire School 
of Piano ning, Champaign, Illinois. 
(Founded 1935.) ei 
MEN, Women! Work Home! 
Free ‘‘Confidential Plan.’’ 








$5,000, 
Sparetime! 
Scott, Box 388, Great Neck, New York. 


OPERATE profitable mailorder busi- 
ness!! Write: Bond, 1637-R West Vernon. 
Phoenix, Arizona. 


~ BAKE New Greaseless Doughnuts In 
Kitchen. Sell stores. Free recipes. Sum- 
mers, 3605 South 15th., Mi 7. 





38 MONEYMAKING 
OPPORTUNITIES 


CTIVES—Work home—tTravel. Ex- 

rience unnecessary. Detective Particu- 
ars free. Write Wagoner, P-125 West 
86th, New York 24. 


~ SELL Titania Gems: far more brilliant 
than diamonds. Catalog 10c. Diamonite, 
2420-S Tith, Oakland 5, California. 


“MAKE Money Writing Short Para- 
graphs. ge Free. Barrett, Dept. 
C-86-D, 7464 No. Clark, Chicago 26. 


~ EASY tc = start rubber stamp business at 
home in spare time. Make up to $9.80 an 
hour without experience. Facts free. Write 
to Roberts, 1512 Jarvis, Room CR-3-H, 
Chicago 26. 


ALUMINUM Awning. Aluminum Siding. 
Factory Prices! Neighbors! Write 
“Dana”, Box 10446, Tampa, Florida. 


HAMMER? Saw? Drill? $100 Weekly. 
Jett. Box 422, Escondido, California. 


~ MONEY Making and Saving Catalogue. 
Write, Adams | my 210 5th Avenue, 
New York 10, New Yor 


MONEYMAKING Vending Machines 
Catalog. Rakes, vend Spring Garden, Phila 
23, Pennsylvania 














Minnesota. 


LEARN Correspondence School Opera- 
tion & Management. Start your own 
school. Use our lessons & service. Whole- 
sale only. Write ‘‘Lessons’’, P. O. Box 652, 
Encino, California. 








MAIL Order Business. Avoid losing 
money through. errors of judgement. Read, 
‘I was wrong about that,’’ by Arthur 
A Send for free copy. John Bishop, 
Box 153C, Ojai, California. 


_, AMAZING successes through franchises! 








STOP Looking! Get exclusive franchise. 
Choose from large range of offers. Free 
bulletin. Franchise Previews 26-D, 1218 
Standard Building, Cleveland 13. 


MAIL Order opportunity magazine 10c. 
Moritz’s Fireside Shopper, Saginaw, Mich- 
igan. 

$34.70 TWO Hours. Manufacturing Con- 
crete Products. No Selling. Carlayn Cast- 
ings, 1803 Fremont, Rapid City, South 
Dakota. 

~~ $70 WEEKLY addressing envelopes, clip- 
ping newspapers! Detailed instructions $1, 
refundable. Chez mnie, Box 290, Great 
Neck, New York. 

FREE Catalog. Easy to make costume 
and shell jewelry. Profits up to 5 times 
costs! Modern Craft, Box 11088-PE, Saint 
Petersburg 33, Florida. 

LEARN A Trade. Free List Used Courses 
Hutchisone, 4167 Hemphille, Fort Worth 
15, Texas. 

















SP-528, 

Michigan, Chicago 1 
START Big-Pay business at home in 
spare time. No experience needed to oper- 
ate little table-top machine for bronzing 
baby shoes. Make $5.46 profit on every 
a. Pull — free. Send postcard 
Mason, 1512 Jarvis, Room CM-3-H, 

Chicago 26, Illinois. 


MAKE $5,000 yearly sparetime raising 
mink, chinchillas, nutria, etc. Free book- 
let reveals proved plans. Write: Furs, 

Mt. Pleasant Road, Toronto 2, Canada. 


333 Nort! 








BIGGEST Spare Time Profits, showing 
friends, neighbors beautiful Evans Christ- 
mas and All Occasion Cards. Easy to take 
orders (100% profit) with special kit sent- 
on-approval. Included Free: 32 samples 
Personalized Christmas Cards, all new - 
eae Stationery Display, 2 Catalogs. 

elling Guide. Write today: New ny 
Art Publishers, North ‘Abington, 852 Mass 
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MEN Women! Start Money-Making 
Plastic Laminating Business at home in 
spare time. Material that costs llc brings 
back $2.58. No canvassing or selling but 
mail orders bring in $20 a day. oy for 
full particulars Free. Rush name on 


card to Warner, Room CL-3-H, 1512 "yer. | 


vis, Chicago 26, Ill. 


~ $35.00 WEEKLY addressing envelopes. 
Instructions $1.00 Refundable. Adservice, 
Spring Valley, New York 


WANT Money Making ~ plans, ~ ideas? 
Nelson, 40-66 Ithaca, Elmhurst, New York 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm-11, Plains, Ga. 


$30-$60 WEEKLY addressing envelopes 
for advertisers. Instructions $1, refund- 
able. Ryco, 210 Fifth Ave., Suite 1102-8, 
New York 10. 


STOCK Market Profits! Proven method 
inpoints dynamic issues, prevents heavy 
osses. Start small—expand consistently! 
Write: Treasury, 709 Webster, New Ro- 
chelle P-1, Y. 


~ REPAIR Hydraulic Jacks—Learn High 
Paying Trade—Follow Simple Instructions 
In Illustrated Trouble Shooters Manual 
Covering All Models $3.98 or C.O.D. Hy- 
draulic Parts Supply, Box 8695, Washing- 
ton 11, D. C. 











To 100% Profit In Spare 
85 brand new, unusual Hast 
selling’’ items including imports, jewelry. 
pe greeting cards, household wares, and 
collector’s items. No experience necessary 
No obligation. Write for big colorful cata- 
log just off the press! It’s free! Samples 
on approval. North Star, 9-736 Finch 
Bidg., St. Paul 1, Minnesota 


MONEYMAKING opportunity. New 
Unique item. Send $1.50 for sample, re- 
fundable. Mark Manufacturing Co., Gil- 
roy, California. 


MAIL CS oe clippings daily for 
cash. Ketchum’s Advertising, 1058-B, 
Springfield, Illinois. 


~ $340.00 MONTHLY with jigsaw. Details 
Elkman, 346 North Summit, Sioux Falls, 
South Dakota. 


MAKE $5,000-$10,000 or more yearly at 
home, in respectable field. Only 3 hours 
weekly attention needed. No Experience, 
canvassing necessary! Exceptional, 
true! Few dollars starts you. Just $1.00 
brings complete detailed plan. Satisfaction 
Guarantee Columbia terprises Ltd., 
9268-PS Piney Branch Road, Silver 
Spring, Maryland. 


~ OPERATE home Mail-order Business. 
Vosacek Printing, 4444PS Ute, San Diego 
17, ¢ Calif. 


MAKE JU; 
Time! Sell 














“MAKE Money ion write, Bes ng Newspapers. For 
information, write, ~?orene PS-983-E 
Main, Columbus 5, Ohi = 


WANT Big, Steady oe Grow Red 
Wiggler Fish Worms! Guaranteed Market 
—we pay you $1.50 pound! Red Wigglers, 
Warsaw 3, 


Indiana. 
$15.00 THOUSAND! Addressing Enve- 
lopes For Advertisers! (We Make No False 
Claims) Other Opportunities offered! 100 
Firms! Details 25c. Barrie, Box 1247, 
Woodhaven 21, N. Y. 


SUCCESS Ahead! Assured. Extra Money 
Prom Profitable Hobby. Absolutely Com- 
lete Way. ee General Explanation Free 
uccess A-6, RDR#2, Nixon, New Jersey 


EARN More money! Know and capita- 
lize on your abilities. Free 1.Q. Test and 
information. Write Today! Associated In- 
stitute, Box 4, Manhattan Beach 4, Cali- 
.. Sareea 

CIGARETTES—Make 20 filtertips for 
9c. Facts free. Moberly, Box 912, Owens- 
boro, Kentucky. 

“MAKE Easy Money Addressing-Mailing 
At Home!! Write—Merrill Histand, Box 
182MP, Hatfield, Pa. 


38A BUY IT WHOLESALE 


Multicolor Wholesale Catalog! 
Housewares, appliances, clothing, silver- 
ware, cookware, luggage, binoculars, 
shavers, radios, phonographs, cameras, 
projectors, recorders, typewriters, sewing 
machines, furniture, power tools, toys 
sporting goods, watches, diamonds, jewel- 
ry, eutemoniles, etc. Name brands. Huge 
a? Postcard: Selbyco, Decatur 171, 

nois. 

















LARGEST Wholesale Supply Source in 
U.S. Get free catalogs. Furniture, clothing. 
appliances, autos and accessories, farm 
equipment, tools, housewares, hobby sup- 
lies. Free details. Associated Wholesalers, 

Box 2068-C, Sioux City 4, Iowa 


BUY Wholesale. 100,000 Nationally Ad- 
vertised Products. Appliances, Cameras, 
Sporting Goods, Housewares, Watches, 
Typewriters. Tools, Clothing, etc. Dis- 
counts to 80%. Buy-Rite, Box 258, Haw- 
thorne 108, New Jersey. 


SAVE Money. Buy wholesale. Watches, 
jewelry, radios, electrical appliances, cam- 
eras. Giant Refundable 
Snare Box 2371-PS, 
Jacksonville 3, Florida. 


SAVE $$ Purchase Everything Whole- 
sale! Automobiles, Trailers, Homes, Boats, 
Magazines, Food, Furniture. Write Whole- 
salers, 227 Jacksonville, lle, Illinois 


ELECTRIC Guitars, amplifiers, whole- 
sale. Free Catalog. Carvin, PSW, Covina, 
California. 


39 «=FORMULAS, PLANS, ETC. 


SAVE! Reclaiming used motor oil. Reuse. 
Formula $1.00. Acme, Box 542, Birming- 
ham, Alabama. 


~ FORMULAS—All kinds. Latest products. 
Literature free. Kemico, Park Ridge 15, Ill. 


FREE. Largest formula catalog. Big Sur- 
prise. Western Chemical, Salem, Oregon 


SPECIAL Formulas for latest money- 
making discoveries. New! Good! Profit- 
able! Valuable Literature Free! Miller, 
Chemist, 1517-N, Tampa, Florida 


~ 10,000 FORMULAS, Trade Secrets. 900 
Pages. $3.95 Refundable. Circular Free 
Marjen, 1109 Balmoral, Chicago 40 
Illinois. 


“LATE Modern Manufacturing Formulas 
List Free. Chemical Service, Martville, 
New York. 


40 PLASTICS 


LEARN Plastics Fabrication For spare 
time income. Low cost home training now 
available. Write for free booklet. Inter- 
state Training Service, Dept. D-2, Port- 
land 12, Oregon. 

LAMINATING Supplies. Price List Free. 

Solomson, 46 Cornhill, Boston 8, Mass. 


~ SEND For Complete Catalog From The 
Plastics Center Of The World. Kaufman 
Glass Company, roe Division PS, Wil- 
mington 99, Delaw 


PLEXIGLAS — — ‘thickness — Clear 
—Colors—Cut to size—Clear Rods—Tub- 
ing. McClarin Plastics, P.O. Box 168B, 
Hanover, Pennsylvania. 


NEW — vesting plastic, clear, col- 

real flowers, butterflies, pho- 

. Send 25c for two handbooks 

“How to Cast Liquid Plastics” and “‘How 

to Make Extra Money at Home.”’ Casto- 
lite, Dept. J-102, Woodstock, Illinois. 


PLEXIGLAS Square foot b coat 1/16 
1.20; $1. 52; 3/16°—$1.86; 14”°—$2.2 
Sis fs; “tie ease Colors aa “toe 
Send 15% for postage. > Plastics, 
23 Sussex Avenue, Newark, 


~ EVERYTHING In Fpasthap—iacaaly y In- 
terest Or, Send $1.00 For Master Catalog 
GEL, Box 261, Union, New Jersey. 


41 SCIENCE & CHEMISTRY 


ILLUSTRATED Catalog; Chemistry 
mineralogy, biology 25c. Tracey Labora- 
tories, Evanston, Illinois 


ROCKET Supplies =, Chemicals. Cat- 
alog and Plans 25c (Refundable). Central 
Rocket Company, 89S, Waupaca, 




















EMICALS and apparatus for indus- 
analytical and private laboratories 
Dept. M-26, Biological Supply 


CH 
trial, 
Catalog 25c. 
Co., 1176 Mt. Hope Ave., Rochester 20, N.Y 


BOOKLETS! “Chemistry,” ‘Physics,’ 

‘Astronomy,’ “Science,”’ ‘Re 

“Electricity,” “‘Radio,”’ “Light,’ 
“Mathematics.” 15¢ Each. Franks, 312i 
South Racine, Chicago 8. 

~ AMAZING New Book Of Science | Experi- 
ments, Formulas, and Catalogue of Labo- 
ratory Supplies. Only 35c. National Sci- 
entific Co., Dept Pes, 13 S. Park Ave- 
nue. Lombard, "inois 


NEW catalog. low priced chemicals, ap- 
paratus, biologicals, microscopes. Catalog 
20c. Winn C — 124P West 23rd 
Street, New York 1 


| faction guaranteed 





SPECIAL Chemicals, apparatus, glass- 
ware, biologicals. Catalog 10c. Bio Chemi- 
cal Products, 30 Somerset Street, Belmont 
78, Massachusetts 


EXPERIMENTERS 
Galore’’ Catalog—25c 
tories, Manitowoc, Wisconsin 


42 HELP WANTED REPORTS 


JAPAN! Korea! Okinawa! Many hi- 
paying Jobs available. All fields. Complete 
detailed reports $2.00. Walts, Box 903 
c.P.O., KYO 


COPYRIGHTED “Reports 
companies—travel, adventure, promotions 
Construction, aviation, shipping, oilfields 
laborers, clerical, trades, supervisory, 
tory, unusual opportunities. Skilled 
skilled. Foreign—Stateside. Only 
($2.25 Airmail) (COD's Accepted) 
Included free 
reports on Alaska— Venezuela 
America Research Services Meramec 
Building, St. Louis 5PS, Missouri 

AMERICAN Overseas Jobs. High 
Men, Women. Transportation Paid 
Information. Transworld, Dept. 17C 
West 34th St., New York 


FOREIGN Jobs—Latin America, Alaska 
Canada, up to $1500 monthly. Up-to-date 
1959 Foreign Service Directory gives com- 

lete information; hot list of firms hiring 
or Military and Civilian Construction 
Aircraft, Oil, Exporters-Importers. Min- 
ing. How-When-Where to apply. 11th Suc- 
cessful year. $1.00. Global Reports, Box 
8873-P, Los Angeles 8, California 


JOBS on Ships. Write for free informa- 
tion. World Wide Seamens Service, Box 
1445-PS, New York 1, N. Y 

FREE Information — 
Jobs, High Pay, 
oe 


Terrific Bargains 
Hagenow Labora- 





Best paying 


iac- 
un- 
$2.00 
Satis- 
Special 
Soath 


Pay 
Free 
200 


USA Overseas 
Transportation—Futures 
P, 215 West 34th Street, New York 


traveling 


“JOBS on yy Yachts 
av 1354-J 


foreign countries enport’s, 

GPO, New York 1, New York 
JOBS Overseas! Write Janecek Deve lop- 

uy Co., 109 Hull Station, New York 55 


WANT An Overseas Job? Information 
Free. Employment Information Headquar- 
il 79 Wall Street, Dept. 6-B, New 

or’ 


MONEY, prestige, pleasure—work over- 
seas—$1.00 brings companies, locations, 
instructions. Vision, Box 551B, North New 
Hyde Park, N 

JOB Seekers: reports from U. S. Gov- 
ernment on Federal Employment in Alaska 
and overseas, containing information on 
skills wanted, where to apply. Also over 
600 names and addresses of U. § rms 
operating in Spain, France, Germany 
England, Japan, Australia, Turkey, Vene- 
zuela, many other countries. Also includ- 
ed Free specimen questions and answers 
from U. S. Civil Service Examinations for 
Typist, Stenographer, Clerk, Nurse, Post- 
al Service. Stock, Policeman, Engineer, 
Wildlife. Fishery, over 80 other job titles 
Only $2.00, airmail $3.00. Satisfaction 
guacomtesé or return for your money back 
Gui Dept. 103, Box 954, Dallas 21 
Texas. 


JOBS, Ships. $100 Weekly Beginners 
Travel, Adventure. Details Free. Seamans 
Service, Box 17-P, Brooklyn 8, N 
43 AGENTS WANTED 

YOUR own business—Suits $1.50; Over- 
coats 65c; Mackinaws 35c; Shoes 12'sc 
Ladies’ Coats 30c; Dresses 15c; Enormous 
profits. Catalog Free. Nathan Portnoy As- 
sociates, 2109-J Roosevelt Road, Chicago 8 


AGENTS—300% profit selling genuine 
gold window letters; stores and offices 
Free samples. Metallic Sign Letter Co., 
1217-E West Newport, Chicago 

GOLD or Silver letters, numbers 
dows, Doors, Trucks 1” to 6”. 500% 
its—Free Samples. Atlas-U, 544 
79th, Chicago 20 

EVERY Man A Prospect. Request Free 
Sales Kit showing line of belt buckles, tie 
clasps, money clips. cuff links, lapels, in- 
dividualized with customer’s name and 
emblems, also cap badges for trucking, bus 
taxi, police, firemen. Choice 3,000 emblems 
Hook-Fast, Box 1425-PS, Providence, 
Rhode Island 





West 
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EARN big commission full or part time. 
Build profitable business of your own sell- 
ing America’s largest line low priced busi- 


ness printing. 360 page corats samples 
ee & ; ay by = 
ia! y ne features 
low ‘as $9.95 for 100. 


hundreds of items 
[—- Advertising 

inted ball $9. 
Calendars low as $5.95 for r 100. Free sales 


Kit. National Press, Dept. 9, North Chi- 
cago, Illinois. 





WANTED. Fire extinguisher salesman. 
Rural areas. Out-O-Matic, 1737M E. 3lst, 
Denver 5, Colorado. 


BIG Profits — Stamp Social Security 
Plates Key Protectors. Sample—50c. Cata- 
log Free. General Products, 188-PS State, 
Albany 10, N. Y 


START Your Own Business On Credit 
(U.S. and Canada). Your own boss. 1383 
Dealers sold $5,000 to $33,500 in 1958. We 
supply stocks, equipment on credit. 200 
home necessities. Sales experience unnec- 
essary. Pleasant profitable business backed 
by world-wide industry. Write Rawleigh’s, 
Dept. H-U-PSC, Freeport, Illinois. 


BUSINESS of your own. Earning poten- 
tial as high as $40,000 annually. ued 
on $12, base. No merchandise to buy. 
Send for free expianatory booklet. Harrell 
& Company, Box 8-DD, Louisville, Ill. 


SENSATIONAL! Make $50.00 day. 
for details. National Distributing P.S., 
1751 W. Plagler St., Miami 35, Fla. 


MEXICAN art goods! Free Sample! ‘Send 
l4c stamps mailing. Sylvial, Apartado 
9036, Mexico City. 


CHRISTMAS Cards—with customer's 
name imprinted. Broad-appeal personal 
designs and big-volume business designs— 
all in one attractive presentation album 
that actually sells for you! These deluxe 
cards pay deluxe commissions. Earn $300 
to $500 (plus Bonuses) easily between now 
and Christmas, even .n spare time. Sales 
experience unnecessary. Old-established 
manufacturer. Free Sales Kit includes 
Sample Album and complete easy-to-fol- 
low selling instructions. Bend for Kit now 
and pocket profits next week! Write Proc- 
33. fil Corp., Dept. 5A, 1954 S. Troy, Chicago 


MAKE Money selling sensational Dwarf 
Trees—bear Giant-Size Apples. Peaches, 
Pears. Ornamental. Also Stark-Burbank 
Standard Trees, Roses, Shrubs, Vines, etc. 
Outfit Free. Stark, Dept. 30180, Louisiana, 
Missouri 


MEN-Women Agents: Sensational new 
moneymakers — Beautifully hand-painted 
plastic personalized photo enlargements, 
compacts. rings, bracelets, lockets, etc 
Simply take orders, pocket 40’; commis- 
sion—we deliver and collect. Sales outfit 
free. Novelco, 3343 North Avenue, Chi- 
cago 47. 


CALENDARS, Advertising 
Matches. All styles, including Religious. 
Varnished 12 sheet. Girls. Hundreds of 
Advertising Novelties, Book Matches, etc. 
Fleming Calendar Co., Promotional Divi- 
sion, 6539 Cottage Grove, Chicago 37. Ill. 


SHINE Shoes Without ‘‘Polish.”” New 
invention. Lightning seller. Shoes gleam 
like mirror, Samples sent on trial. Kristee, 
64, Akron, Ohio. 


EARN Extra Income Without Changing 
Jobs! Use, your spare time for profits 
Show and sell fascinating new gifts, greet- 
ing cards, gadgets, novelties, toys, jewelry 
and cosmetics—make up to 92% profit! 
Write today for free money-making kit 
and big colorful catalog. Samples on ap- 
proval. No obligation. Greetings Unlimited, 
9-382 Park Square, St. Paul 1, Minn 


EASIEST $60 to $160 You'll Ever Make! 
Exciting new Southern Beauty Christmas 
Cards; $1 Ceramic Gifts pay huge profits 
Free 25th Anniversary versonalized Album, 
samples on approval. Special Anniversary 
Free gift offer. Write Southern, 478 N 

Hollywood, Dept. M-59, Memphis. 


SELL Bowling Shirts with players’ 
names, team emblems colorfully embroi- 
dered. For men, women. Entire teams, 
leagues buy at low prices. Make $500 
monthly extra. Sales Kit Free. Master, 
Dept. D-30, Ligonier, Indiana. 


~ SELL Covered Wagon Lamps, Big Profits, 
Details Free. Garitty, 5011 Elton, Baldwin 


Park, Calif. 


Write 


Novelties, 
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ANYONE Can Sell famous Hoover Uni- 
forms for beauty shops, waitresses, nurses 
doctors, others. All pular miracle fab- 
rics—nylon, dacron. Exclusive styles, top 
es. Big cash income now, real future. 

quipment free. Hoover, Dept. K-101, New 
York 11, N. Y. 


oe PROFIT selling 


150% 
Booster: Pep U; 





amazing Spark 
Cars, Trucks, Tractors 
like new! Install in one minute. Instantly 
improves performance; mileage; — 
plug fouling! Guaranteed; $2.00 postpaid 
This is a go-getter! Free Sales Letter. 
Broehm Products, P-2569 North 12th 
Street, Milwaukee 6. Wisconsin. 

WILL you wear new suits and topcoats 
without one penny cost and agree to show 
them to friends? You can make up to 
$30.00 in a day even in snore time, with- 
out canvassing. J. C. Son, Inc., 
Dept. U-1826, Harrison “fs Throop Sts., 
Chicago 7. Illinois. 


RUN a spare- -time Greeting Card and 
Gift Shop at home. Show friends samples 
of our new 1959 Christmas and All Occa- 
sion Greeting Cards and Gifts. Take their 
orders and earn to 100% profit. No ex- 
—- necessary. Costs nothing to try. 

rite today for samples on approval. 
Regal Greetings, Dept. 153, Ferndale, 
Michigan. 


EARN $12,000 Yearly—Only two sales 
daily. World's Best Seller, The Holy Bible. 
(Illustrated). Protestant or Catholic. Mar- 
gareta's, P. Box 92, Hazleton 6, _ Pa. 


SELL reconditioned spark plugs. Free 
sample. Lee Plugs, 1608-C Roberts, Hous- 
ton 3, Texas. 


BE. AUTIFUL ‘Feather Pictures! Free De- 
tails, Sample 20c Stamps. Apartado 1668, 
Mexico 1, D. P. 


MAKE Big Profits Quick! Take orders 
for key tag & key protection service. No 
money needed. Alistate Key Return Serv- 
ice, 60 E. 42nd St., New York 17 


TREMENDOUS "profits! Every man, 
woman and child a customer. Suits $1.50, 
Pants 35c, Dresses 20c, Shoes 20c. Operate 
from store, home, car. Free catalog. Su- 
perior, 1250-B Jefferson, Chicago 7. 


SELL Real “Estate And Service Signs. 
Hammie, 5529 Master, Philadelphia 31. 


44 HIGH-GRADE SALESMEN 


MAKE } Extra Money—Big Cash Com- 
missions plus premiums for you and your 
—--. Sell Advertising Book Matches 

ensational new Tenorama, Glamour 
Girls. Hilibiliies: dozens others. All sizes— 
Quick daily sales; big repeat business. 
Free Master Kit makes sell 
experience necessary 
Dept. P-859, 7530 Greenwood, ‘Chicago 19, 
Illinois. 


IF you ’re interested | in. “making money 
in selling, see the hundreds of exceptional 
opportunities in Salesman’s Opportunity 
Magazine. Send name for your copy, ab- 
solutely free. Tell us what you're selling 
now. Opportunity, 848 N. Dearborn, Dept. 
18, Chicago 10, Illinois. 

















$1,000.00 A month for making dramatic | 


3-second demonstration of amazing light- 
weight Presto Fire Extinguisher. New 
chemical used by airforce snuffs out fires 
instantly. Terrific commis- 
sions. Millions "want he Free Kit. Merlite, 
114 E. 32nd, Dept. P-66C, New York 16. 


MAKE Extra Money selling advertising 
matchbooks. Free catalog and sales outfit. 
Matchcorp, Dept. PS-89, Chicago 32. 

YOUR free copy of World’s biggest sales 
magazine tells you how and where to 
make more money on your own in selling 
Write Specialty Salesman Magazine, Desk 
6B, 307 North Michigan, Chicago 1. 





$1 0.000 a year selling steel shelving— 
parts bins—cabinets—shop equipment. Sold 
everywhere! Terrific commissions. Free 32- 
page catalog—Jobber discounts. BFC Cor- 
poration, 2807E. Hedley, Phila. _Pa. 


WILL You test new items in your home? 
Surprisingly big pay. Latest conveniences 
for home, car. md no money. Just your 
name. Kristee, 35, Akron, Ohio. 


BIG Money making Opportunity. Exclu- 
sive line uniforms, jackets, pants, shirts, 
coveralls, sportswear. Advertising embroi- 
dered. Every business prospect. Get bao 
ing Outfit Free! Master Co., Dept. D-10, 
Ligonier, Indiana. 


FREE—Successful, ‘‘No Selling’’ plan for 
earning $5.00 to $10.00 hour as our service 
distributor, your area. Keep retail stores 
supplied with Rel-ong, newest scientific 
miracle of cosmetic world! Write Meche 
Mfg. Company, Trilby, Florida. 


SPECIALTY Men, Salesmen — Build 
permanent income $50 to $125 a day, year 
round! Newly developed filters; approved 
for all military, residential, commercial, 
industrial installations. Write for details. 
Extraer, 1210 Chenevert, Houston 3, Texas. 


LAWN Ornament birds, Jockeys, Sun- 
dials, Lamps displayed in your yard sell 
Mille ny. Certified Products, 110, Louis- 
ville 


CALENDARS, Printing. Bigger commis- 
sions. Experience unnecessary. Outfits fur- 
nished. Forster, 1520 Ardmore, Chicago 











| 26. 








45 EDUCATIONAL & 
INSTRUCTION 
~ LEARN While Asleep with your recorder, 
Educator or amazing new ‘Electronic 
ucator’’ endless tape recorder. Details 
free. Research Association, Box 24-NN, 
Olympia, Washington 


BOOKKEEPERS! 





Increase your earn- 
ings! rate your own simplified ‘‘Dol- 
ty A-Week"’ Bookkeeping and Tax Serv- 

Full or spare time. Details Free. No 
hs. Ellis, Box 203, Cedar Grove, 
North Carolina. 


~ EARN While You ou Learn ‘Auto and Diesel 
Mechanics. Master this top paying trade. 
Many graduates earn $100 a week and up. 
Approved for Korean i. For free 
information write a: 2 Nash- 
= Auto-Diesel College, ° ‘Nashville 3, 
‘enn. 





MASTER Watchmaking at home. Free 
ple lesson. Chicago School, 2328-WU, 
Milwaukee. Chicago 47. 


“HOW To Train Horses’ "—A book every- 
one who likes horses should have. Free. 
No obligation. Simply address Beery School 
= Eeeenenene. pt. 588, Pleasant Hill, 

oO. 


EARN Degree. Free bulletin. Homestudy 
only. Midwestern Bible School, 060 
Broadripple, | Indianapolis 

USED Correspondence Courses (Bought 
and Sold) Money Back Guarantee. Gem, 
Dept. 8-S, Linwood, New Jersey. 


HI School Diploma at home. Li- 
censed teachers. Approved materials. 
—— States Academy, Station E-12, 

tlanta, Ga. 


ENGINEERING and Art Degrees earned 
through home study. Electronics, Electri- 

cal, Mechanical, Civil, Physics, Business 
Administration, Liberal Arts. When writ- 
ing, specify course desired. Pacific Inter- 
national College of Arts & Sciences, pri- 
marily a correspondence school. Resident 
classes also carried. 5719-A Santa Monica 
Boulevard, Hollywood 38, California. 

SELL Slide Rules to college students! 
Hoffman, 662-S, Passaic, New Jersey. 


LEARN Civil and criminal investigation 
at home. Earn steady, good pay. Institute 
Applied Science, 1920 Sunnyside, Dept. 
33C, Chicago 40, Illinois. 


USED Correspondence Courses and 
Books sold and rented. Money back guar- 
antee. Catalog free. (Courses Bought.) 
Lee Mountain, Pisgah, Alabama. 


BE a Real Estate Broker, Study at 
Home. Write for Free book today. GI ap- 
proved. Weaver School of Real Estate, 
2018R Grand, Kansas City, Mo. 


STUDY For Doctor’s Degree of Psychol- 
ogy. Metaphysics and Divinity. Corre- 
spondence courses only. College of Divine 
Metaphysics, pt. P-S, 2811 North Illi- 
nois, Indianapolis 8, Ind. 


COMPLETE Your High School at home 
in spare time with 62-year-old school. 
Texts furnished. No «lasses. Diploma. In- 
formation booklet free. American School, 

t C46, Drexel at 58th, Chicago 37, 























Tilinots. 


ANT a Diesel Job? Higher pay? " Ad- 
vancement? We can help you qualify! 
Complete —— Tract or 





ane Heavy 

iesel Engine 
Shop- Method a home- training courses avail- 
able. Write today. Interstate Training 
Service, Dept. B-2, Portland 12, Ore. 
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FREE 1.Q. Test and information. Know 
your abilities. Capitalize on your own su- 
— Ss talents. Write Associated Institute, 

x 4, Manhattan Beach 2, California. 

BIG Money. 


Service household appliances, motors, 
mowers, saws, skates, etc. Free 
Christy Trades School, A-8601, 3214 Law- 
rence, _Chicago _ 25. 


~ PROF ITABLE | welding training avail- 
able Hobart Trade School, Box P-892 
Troy, Ohio, GI approved. Finest equip- 
ment in U.S.A. Reasonable prices. Request 
catalog. 


MEN, 17 to 45. Immediate Training as 
Jet Industry Specialists. We train you at 
home for Turbo Jet, Turbo Prop, Gas Tur- 
bine Engine Specialist Careers, Fuel Injec- 
tion Systems, Office, Shop, Field Careers 
No interference with present job. Experi- 
ence unnecessary. Information Free, No 
Obligation. Jet Engine Div., Northwest 

Schools, oe J-4, 11 East 47 St.. New 
York 17, N. 


rate own Fix-it Shop 





53. ADVERTISING AGENCIES, 
ETC., FOR ADVERTISERS 


BUILD Your Business With ‘‘Direct Mail 
Advertising,’’ Catalogs—Booklets—Circu- 
lars—Folders—Brochures write—Mercury 
Advertising Printers, 245 Franklin Ave., 
ee 5, N. Y¥. 


54 RTOONING, SIGN 
PAINTING. CHALK TALKS 


PAINT Signs—Master die cut, 
letter patterns. Complete assortment. 1'2 
to 12” high, prepaid $2.00. Eyerly, P-' 583, 
Newton, lowa 

~ COURSE in high-paying commercial art. 
$5. Donald Hartung, Box 43, Easton, Pa 

“HOW To Make Money With Simple 
Cartoons’’—A book everyone who likes to 
draw should have. It is free; no obliga- 
tion. Simply address: Cartoonists’ x- 
change, Dept. 198, Pleasant Hill, Ohio. 


55 TYPEWRITERS & 
OFFICE MACHINES 











outline 











ATTEND Business School At Home! 
Save time and expense of attending 
classes. Prepare for secretarial career in 
typing, wn business procedures, 
bookkeeping. Write for catalog. Wayne 
School, mba Sheffield, Desk SW-1, Chi- 
cago 14 


LEARN Custom Boat Building with 
roven simplified methods. Instruction 
and catalog of 66 designs you can 
build for profitable resale, $3.00. Cleve- 
Jand Boat Co., Box 1651, Cleveland, _Ohio 





~~ MEN—Learn Electronics—no experience 
or higher education necessary, train as 
Electronic Technicians And Specialists 
he need for trained men is great in all 
fields .. . manufacturing, communications, 
broadcasting, radar, your own service shop 
and many others. Start training now. Na- 
tion-wide placement help, easy budget 
terms, . ble kits furnished. Write: 
it. Hectrenics Division, Northwest 
Schools, toa N.W. 2ist, Portland, Oregon 


~ PHYSICAL Therapy and Massage. Home 
Training. Practice privately or work with 
doctors and hospitals. Free Catalogue. 
National Institute. "Box 4. 159 E. Ontario, 
Chicago, Illinois. 


LEARN Real Estate Business Fast. Un- 
limited opportunties. Economical home- 
study course. Particulars Free. Gordon- 
Howard Institute, 322 Glover Building, 
Kansas City 5, Missouri 


46 CONTESTS 


WIN contest money. General Contest 
Bulletin gives hundreds of tips. Lists cur- 
rent contests, rules. Sample magazine 25c. 
General Contests, 1609-A East 5th, Du- 
luth 12, Minnesota 











1.B.M. Electric Typewriters $49.95. Con- 
tinental Distributors, Box 71, Temple 
City, California. 


56 RUBBER STAMPS & 
OFFICE SUPPLIES 
THREE line, self-inking pocket rubber 
ame: plastic case $1, metal case $1.80 


tson, P. O. Box 162, St. Charles, 
ee 











50c PER Line Per Inch. Write, Harwell’s. 
859, Byr rdstown, Tennessee. 


INDEXED, Cushioned, 3 lines $1.00, 4 or 
5 lines $1.50. (Script, Print or Old Eng- 
lish). Free Stock & Advertising Stamps 
Circulars, Type Chart. 1 Day rvice 
Youngers Stamp Shop, Princeton, lowa 


- FREE—Rubber Stamp Catalog. Martins, 
1425 Major Drive, Jefferson City, Missouri 


~ STAMP Free, with 100 letterheads and 
100 large envelopes at $5.00. ASP, 619 
Atlantic, ars Beach 12, California. 
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IN IN G, 
MULTIGRAPHING, ETC. 
™PREE Catalog. Postpaid printing, Rub- 
ber stamps. D M Press, Sebastopol, Calif 
1,000 BUSINESS Cards, “Raised Let- 


ters’’ $3.95. Samples. Pioneer, PS-8 
Island Park, New York 








OFPSET Printing—24 Hour Service— 
$6.75—1000 8'2x11; $18.50—5000. National 
Letter, 300 West 43rd St., New York City 
36. 





DISTINCTIVE, Low-Cost Business 
Printing. Catalog, Samples Free. Bigger- 
staff Printing, Box 1351, *Chapel Hill, N. C. 

~ BUSINESS Cards With Glamour. Rea- 
sonable. Samples. Mention Business. Heav- 
ener’s, Colmar, Pennsylvania. 





47 DETECTIVES 


DETECTIVES—Work home—tTravel. Ex- 
perience unnecessary. Detective Particu- 
lars free. Write Wagoner, P-125 West 
86th, New York 24. 

‘CTIVE Training. Phillips Secret 
Service System, 1917-C North Kenneth, 
Chicago 39, Ill. 


DETECTIVE Profession. Home Study 
Badge, Certificate, Future. Box 41197-G, 
Los Angeles 41, California. 


48 LANGUAGE OUTFITS 


LEARN world interlanguage endorsed by 
Unesco. Free lesson. Esperanto Now, Mid- 
dileton, Wisconsin. 


“ESPERANTO For Americans’’ recom- 
mended textbook $3.95. Esperanto Insti- 
tute, Box 1285, Milwaukee 1, Wisconsin. 


BUSINESS SERVICE 
INFORMATION, NAME LISTS 


























WYER, Manuel Borja Vargas, Box 
Tijuana, Mexico. 


AUTHORS SERVICE 


WANT Your Book Published? Learn how 
we publish, advertise, promote, distribute. 
Many successes. Free booklet PS. Vantage, 
120 West 31, New York. 


FREE Writers Catalogue giving manu- 
script markets. Write Literary Agent 
Mead, 915 Broadway, New York 10. 


LA 
1305, 
52 














EM MBOSSED | business cards $5.00 thou- 
sand pe icon, tee Free samples. Quality 
Printing, len, New |} Mexico, 

~ BUSINESS Cards, reasonable, free sam- 
ples. R. Ford, 15 John Ave., Elmont, N. ¥ 

“LETTERHEADS, Circulars, etc. Price 
list. Valaitis. 1705 South 2nd, Phila. 10, Pa. 

4 ENVELOPES, , 100 ) 514x814 Letter- 
heads printed, $2.00. M. Fortney. Box 
167-R3, Dillsburg 5, ! OS eee 

1,000 EMBOSSED Business Cards $3.50 
Postpaid, Samples. Ellis, 5909 Highland- 
view, Sylvania, Ohio. 


1000 PERSONALIZED Name & Address 
labels in plastic case $1.00. Free literature 
describing other personalized items 
Youngers, Princeton, Iowa 

COLORED Or White 8' 2x11 _ offset 
1,000—$5.50; 5,000—$17.00. Fast! Also art- 
work, varityping, layout. Promotion, 
385-P8 Broadway, New York City 13. 


FREE. 500 Gummed Name & Address 
Labels, with beautiful two-tone plastic 
gift box. We send labels free, even tho’ 
you pay others $1.00 for same size & style 
Our reason? We'll make new friends. No 
limit, but please enclose 35c postage & 
sonatas for each 500. Order today! Deer- 
2 a House, Deerfizid Bldg., Palmdale. 

‘a 
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see OUTFITS, 
PPLIES 


PRINT, exchange hobby papers. Ameri- 
can Amateur Press Association, 822 South 
Orleans, Tampa 6, Florida. 





DO your own printing. Save money 
Simple rules. We Supply everything. Print 
for others; good Raised pemtns like 
engraving too. ave home shop. Details 
free. Kelsey Presses, V-8, Meriden, Conn. 

PRINTING Presses, Type, Supplies, 
Lists, 4c. Turnbaugh Service, Mechanics- 
burg, Pa 


~ RUBBER Stamp Presses, 44 ydraulic Op- OE 
erated. Electrically heated 

8x12”, 10x15", starting outfits. oe 
Printing Presses, supplies. Custom 
facturing, 507 N. Jefferson, 
Missouri 


MAKE Your Own self-molding rubber 
——_ and printing cuts. Plexirubber, 
Argyle 2, W i 

TYPE for Printers and Rubber Stamp 
Makers. Largest selection in U. S. Send 
for big free catalog. Acme Type, 633 
Plymouth Court, Chicago 

TYPE cases, supplies, from manufac- 
turer. Catalog. King McKay Company, 
23179 Telegraph Road, Detroit 41, Mich- 


oS 
anu- 
Springfield 2, 














igan. 
59 PATENT ATTORNEYS 
INVENTORS: Learn how to protect your 
invention. Unless the inventor is familiar 
with patent matters, he should engage a 
competent registered patent attorney or 
agent to represent him. We are registered 
to practice before the U. S. Patent Office 
prepared to serve you in handling 
your patent matters. “‘Patent Guide for 
the Inventor’’ containing detailed infor- 
mation age gM meee protection and 
rocedure with ord of Invention’’ 
orm will be forwarded to you upon re- 
quest—without obligation. Clarence A 
O’Brien & Harvey Jacobson, Registered 
Patent Attorneys, 92B-G District National 
Building, Washington, 


NTORS — Take these preliminary 
steps toward patent protection. Sketch 
and describe your invention. Sign, date 
and have this disclosure witnessed by two 
pocnte who understand your invention 

ve us make a preliminary search among 
U.S. patents already granted for similar 
types of invention. We report on the prob- 
able patentability of your invention and 
recommend your further course of action 
Write for our instructive booklet, ‘‘Patent 
Protection for Inventors’’ and Convenient 
evidence of Invention disclosure form 
~ Merlin 


Victor J. Evans & Co., 
Building, Washington 6, D 
INVENTION Record form free and ‘‘Pat- 


ent Information Every Inventor Should 
Have."’ Carl Miller, Registered Patent At- 





torney, Woolworth Building, New York. 


“INVENTOR’S Guide"’ and ‘‘Record of 
Invention” free on request. Frank B. Led- 
ermann, 154 Nassau Street, New York City. 


INVENTORS: Without obligation. write 
for information explaining the steps you 
should take to secure a Patent. John 
Victor Bid Registered Patent Attorney, 807 
Victor Bidg., Washington 1, D. C 


INVENTORS: Patent —y will 

sent on request. C. A. Sn Company, 
Registered Patent Atternage, " 427 Snow 
Building. Washington 1, 


INVENTORS—If you Salioes that you 
have an invention, you should find out 
how to protect it. The firm of McMorrow, 
Berman & Davidson is qualified to take 
the necessary steps for you Send for copy 
of our Patent Booklet “How to Protect 
Your Invention"’ and ‘Invention Record” 
form. No obligation. McMorrow, Berman 
& Davidson, Registered Patent Attorneys, 
143-H Victor Building. Washington 1, D.C. 


60 FOR INV ENTORS 


INVENTORS, if you have an invention 
for sale, . patented or unpatented, write In- 
stitute a ere Inventors, Dept. 30A, 
635-F St., N.W., Washington 4, D. C. 


TIVENTORS Don’t sell your r invention 
Patented or Unpatented until you receive 
our offer, write Cowgill, Box 298-C, Mar- 
ion, Ohio. 

WE have the markets if you have the 
ideas. Harvey Engineering, Cambridge 1, 
Maryland. 

PATENT Searches $6.00. 48-hour service. 
Free Invention Protection forms. Write 
Raymond L. Smith, Patent Searcher, 620 
Sheraton Building, Washington 5, D. C. 

















3 POPULAR SCIENCE OPPORTUNITIES 


PATENT Searches including copies of 
nearest patents. $6.00. eports airmailed 
within 48 hours. More than 100 registered 
patent attorneys use my service. For Free 
invention protection forms. Write Miss 
Ann Hastings, P. O. Box 176, Washington 

D.C 


PATENT Searches $6.00. 48-hour air- 
—_ service. Invention Protection forms 
free. Write Patent Engineering Service. 


711 14th Street N.W., Washington 5, D.C. 


FPREE—'‘Vital Information Every Inven- 
tor Needs fore Selling Invention.’ 
Brown, Box 349, New York 8, Y. 


INVENTIONS wanted now by my Manu- 
facturer Clients. Patented. Unpatented. 
Write Gilbert Adams, Patent Broker, 80-B 
Wall Street, Financial District, New York 
City 


INVENTORS—If vou 
have an invention, you should find out 
how to protect it. The firm of McMorrow, 
Berman & Davidson is qualified to take 
the necessary steps for you. Send for copy 
of our Patent Booklet ‘‘How to Protect 
Your Invention’’ and ‘‘Invention Record’”’ 
form. No obligation. McMorrow, Berman 
& Davidson, Registered Patent Attorneys, 
143-G Victor Building, Washington 1, D.C 


INVENTORS—Send for free Patent In- 
formation book and Inventor’s Record 
Registered Patent Attorney, Associate 
Examiner, Patent Office 1922-1929; Patent 
Attorney & Advisor, Navy Department 
1930-1947. Gustave Miller, 89-PSI Warner 
Building, Washington 4, c 


INVENTORS: Learn how to protect your 
invention. ‘‘Patent Guide’’ containing de- 
tailed information concerning patent 
tection and procedure together with ‘‘Rec- 
ord of Invention’’ form will be forwarded 
upon request—without obligation. We are 
registered to practice before the U.S. Pat- 
ent Office and prepared to serve you in 
handling your patent matters. Clarence A 
O’Brien & arvey Jacobson, Registered 
Patent Attorneys. 92A-G District National 
Building. Washington, D. C 


I RS: Without obligation, write 
for information explaining the steps you 
should take to secure a Patent on your 
invention. John Randolph, Registered 
Patent Ateresy. 806 Victor Bidg., Wash- 
ington 1, D. 


po s Guide” 
B. pacermenn, 154 
York 38, N. 


oo Record form free and ‘‘Pat- 
Information Every Inventor Should 
Have."’ Carl Miller, Registered Patent At- 
torney, Woolworth Building, New York. 


INVENTORS—This firm is registered to 
practice before the United States Patent 
Office and available to assist you in the 
preparation and prosecution of your pat- 
ent application Patent Protection for 
Inventors’’ booklet containing detailed in- 
formation and steps to take toward patent 
protection sent promptly upon —s No 
obligation. Victor J. Evans 542-J 
Merlin Building, Washington 6, D. 


“INVENTORS! Have you good patentable 
ideas? Write Mr. Metzler, 130 West 42n 
New York. 


INVENTORS! Consider our offer first 
before selling or licensing your invention 
on a cash or royalty basis. Patented. Un- 
patented. Inventions = Demand, 79 Wall 
Street, New York 5, A 


~ HIGHEST Cash, an Inventors 
Having Good Ideas Write. Inventors Cre- 
ative a ee 354 South Spring, Los An- 
OS Sf” ss 

‘PATENTS or Money. for your Ideas, 
Buyers waiting, You must have Jack Pot 
Pay Off. List, save, double Protection. In- 
formation $2.00. A. B. Research, 1940 
inona. Chicago 40, Ill. 


61 INVENTIONS WANTED 


INVENTORS: Hundreds of manufactur- 
ers have requested our assistance in locat- 
ing marketable new products. Complete 
information free. Institute of American 
Inventors, Dept. we 635-F Street, N. W., 
Washington 4, D. 

~JNVENTIONS —r1 Patented; unpat- 
ented. Tremendous anufacturers lists. 
Global Marketing Service, 2420 77th, Oak- 
land 5, Calif. 





you believe that 


sent free. Frank 
Nassau Street, New 
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MILITARY Inventions 
Box 4973, Section 
D. C., for Free list 


INVENTORS Don’t sell your invention 
Patented or Unpatented until you receive 
our offer, write Cowgill, Box 298-D, Mar- 
jon, Ohio 


Needed. Write 
389-E, Washington, 


ARE you interested ir in offers f from reli- 
able manufacturers for your invention? 
Patented, unpatented. Harvey Engineering, 
Cambridge, Maryland 


INVENTIONS Wanted: 
“Patent Pending.’ 
Promoting 
Bureau, 
Missouri. 


**Patented’’— 
28 Years experience 
Inventions. National Service 
31 Meramec, St. Louis 18, 


PRE “Vit tal Information Every Inven- 
tor Needs Before Selling Invention.”’ 
Brown, Box 349, New York 8, N. Y. 


INVENTORS—Get The Best Offer First! 
Patented or unpatented. Write Carl Som- 
mer, Director, Industrial Invention Sales, 
3136-B Sylvania Ave., Toledo 13, Ohio. 


INVENTIONS wanted now by my Manu- | 


facturer Clients. Patented. Unpatented 
Write Gilbert Adams, Patent Broker, 80-R 
Wall Street, Financial District, New York 
City 


IP your invention is adaptable to pro- 
moting we will contract for selling on cash 
or royalty. Free booklet outlines royalty 
rates, requirements. Kessler Corporation, 
78-IW, Fremont, Ohio. 

INVENTORS! Consider our offer first 
before selling or licensing your invention 
on a cash or royalty basis. Patented. Un- 
patented. Inventions on Demand, 79 Wall 
Street, New York 5, N 

FREE List Needed Inventions. Protec- 
tion Form. Inventors Sales & Engineering 
Bureau, Dept. 189-E, Box 4973, Washing- 
ton 8. D 

INVENTIONS Wanted for Manufactur- 
ers. Free Details Write—Allen, pt. D, 
712 Davis Bidg., Dallas 2, Texas. 











63 MANUFACTURING 





| bags, 


| 71-P" 


65 HOME CRAFTSMAN 
FREE Leathercraft Catalog ~ Quality 
Kits, Leathers, Tools. Handicrafters, Dept. 
S, Box 427, Montrose, California 


FREE ‘‘Do-It-Yourself’’ Leathercraft 
Catalog. Tandy Leather Company, Box 
791, N30, Fort Worth, Texas 


LEARN Art Metalcraft and jewelry mak- 
ing. Complete, inexpensive, home training 
course now available. Special tools and 
materials furnished. Write for free book- 
let. Interstate Training Service, Dept. L-2 
Portland 12, Oregon 


PAINT Sprayer “| times faster 
brushing 5 oe offer! 


Imsco, 1829 S 


than 

Free Folder 

State, Chicago 16, Illinois 

~ IIPREE!! Leathercraft catalog. Hun- 

dreds of new items. Write MacPherson 

Bros. Leather Company, Dept. A, 730 Mis- 
sion St., San Francisco 3, Calif 


FREE Fluorescent Lighting Bargain 
Catalog—Easily assembled kits; repair 
parts; fixtures. Shoplite, 650S Franklin, 
Nutley 10, New Jersey 


WOODWORKING and Cabinetmaking 
course for beginning and advanced home 
craftsmen. Only complete low-cost home 
training program available. Write for free 

klet. Interstate Training Service, Dept 
G-2, Portland 12, Oregon. 

CYPRESS Knees—For Lamps, arrange- 
ments, gifts. 10-16’’-six assorted $5.75 
postpaid, guaranteed. Gipple’s, DeLeon 
Springs, Florida 

SQUAREKNOTTERS: Make belts, hand- 
lanyards, dog leashes, etc. Special 
offer! Beginner's book, ¥ — %- a quality 
cord ae 25c. P. C. Herwig C Dept. 
39 Henry St., Brooklyn 1, New York. 


New Catalog 2430 artist-drawn 
5 Craftplans, 1322-B Wabash, 


FRE 
patterns. 
Chicago 


KEEP a “supply of penta wood preserva- 
tive on hand to protect both old and new 


| wood. Send $3.40 for one gallon of Pentox 


HOME Manufacture Foam Plastics. De- | 


tails. Foam Products, 
Robins, Georgia 


MANUFACTURER Fishing Lures. Plas- 
tic, none better. 20 Models, Pennies. Free 
circular. Quaker, 3514-24 N. Lawrence 
Phila. 40, Pa 


64 MODELS, MODEL SUPPLIES 


Box 427, Warner 








“POWER Drives Handbook’’—36 pages 
illustrating many types motor drives for 
model autos. boats, displays. turntables, 
etc. Mail 25 cents cash, returnable first 
order $3.00 or more. Wilson’s of Cleveland, 
Dept. PS, 425 Lakeside N.W., Cleveland 13, 
Ohio. 

SHIP Models ~ Most complete 1 line. in 
New England. Kits, Sittings, plans, books. 
tools, engines, motors. Illustrated catalog 
35c. James Bliss and Co., Inc., Dept 
342 Atlantic Avenue, Boston 10, Massa- 
chusetts. 

SHIP and yacht model fittings; blue- 
prints. Send 35c for Illustrated ae 
#29 listing hundreds of items. A 
Fisher, 1002-2 Etowah Ave., Royal ‘Oak, 
Michigan. 


SCALE model materials for building 
model homes and architectural buildings 
of any type. 4%” and %” scale. Send 25c 
for catalog. A&B Model Builders, Dept. S. 
454 Donovan Road, Kansas City, Kansas 

“ST’’ Steam Engine Castings, Fittings 
Catalog 15c. Ship Models Ltd., 186 Sum- 
mer, Andover, ass. 

SHIP Model Kits And Fittings: Clippers, 
Schooners, Frigates, Brigs. Plaque Mod- 
els, Plans. Catalog And Book List 25c 
Model Shipways, Box 85, Bogota, New 
Jersey. 

LIQUID Rocket 75 lb. thrust 5’ long. 
Complete plans $2.00. Missile Research, 
Station 1, Provo, Utah. 

ROCKETS—Complete plans. 1 and 2 
ease, %” to 3%” diameter. See ad page 

13 





POWER Models. Unusual steam, gaso- 
line and traction engines, fittings, metals 
Boiler water gauges. Comprehensive, 92 
pees catalog $1.00. Charles Cole, Ventura 
Calif. 





KET Supplies, Nozzles, Co 


Cones 
Specials Also Made, — 10e. 


ROC 
Tubes, 
Sky Mfg. Co., Mineral Point, 





to Rot — 978 Ellicott, Buffalo 9, 


New Yor' 


KILN Dried Walnut ‘Cherry, E Etc. Hard- 
woods. Blocks Boards And Squares Mid- 
land Lumber Company, P.O. Box 262, Sa- 
vannah, Mo 





66 DO IT YOURSELF 


HOT Water 
Complete, 
mann, 





Instantly Every Faucet. 
Easy Instructions $1.00. Am- 
Argonia, Kansas. 





BUILD real Black Forest Cuckoo Clock, 
size 10x72, Complete Do-It-Yourself kit 
with original Black Forest Woodcarving. 
genuine parts numbered, cuckoo calls 
every quarter hour, accurate time-keeper 
for years, 16 page diagram instruction 
book, handsome gift box packing, Parcel 
Post paid from Black Forest, West Ger- 
many. Approximately 4 weeks parcel post 
time. Introductory price $6.98, includes 
packing and pp. Import duty collected on 
delivery to you approx. $2.00. Send mailing 
address with certified check or money 
order to Pimoco, Edw. D. Mahan, PS-1407 
Woodland Ave., Pittsburgh 12, Pa. Intro- 
ductory price ends Nov. 15. 1959; Regular 
price of $8.59 starts Nov. 16, 1959. Get 
Yours Now. 


LIFETIME Welder From Junk. Fain Elec- 
tric, R13, Ft. Worth 4, Texas 


67 OLD GOLD, Tg! ell 
WATCHES, ET 
_ USED and new watches $: $2 ‘up Free List. 
Southern Watches, 5-PS So. Wabash, 
Chicago 3 


HIGHEST Cash For Old Gold, Jewelry, 
Gold Teeth, Watches, Diamonds, Silver- 
ware. Spectacles, Platinum, Mercury. Free 
information. Rose Refiners, Heyworth 
Bldg., Chicago 2. 


FREE catalog. Costume jewelry parts 
Supplies. Reasonable prices. Fast service 
Guaranteed Ce 4 nes me merchandise 
Folsom’s, Box 52, Medford 55, Massa- 
chusetts. 2 ee 

NEW Chronograph wristwatch—stain- 
less case, 6-hr. timing period. Guaranteed 
$12.00. P. G. Liston, Box 482-s, Wooster, 


Ohio 
TOBACCO & PIPES 


68 
EST fi pines catalog free Ho- 


~ REQUEST fine 
bert, 340 East Park, Huntington, Indiana 
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69 FOR THE HOME 


74 RAZOR BLADES, SHAVERS 





FOAM rubber furniture cushions—Fac- } 
tory seconds 50‘) discount. Free catalog. 
Perma-Foam, 390-A Nye Ave., Irvington, 
New Jersey. 





BURGLAR Alarm. no electricity, locks | 
artially raised windows. Allied Associates, 
x 48, Dexter, Maine. 


STORM Windows to 36” wide, low as 
$2.95. Sturdy, attractive, durable. $1 brings 
money saving details. J. F. Schroeder & 
Sons, Box 536, Wheeling. W. Va 


70 OF INTEREST TO WOMEN 


MAKE $25 to $35 weekly addressing en- 
velopes. Our instructions ‘net 7 Glen- 
way, Box 6568, Cleveland 1, 








DRESSES 24c; Shoes 39c; “Men’s suits 
$4.95, trousers $1.20. Better used cloth- 
ing. Free Catalog. Transworld, 164-H 
Christopher, Brooklyn 12, » # 


~ INTERIOR “Decoration: Approved super- 
vised home study training. Fine starting 
point for career. No classes. Text and 
work kit furnished. Diploma awarded 
Low tuition and payment. Send for free 
booklet. Chicago School of Interior Decora- 
tion, 835 Diversey Pkwy., Dept. 172C, 
Chicago 14. 


in your 
. are time. With typewriter, sewing ma- 

ine or scissors you can earn $20 to $30 
a week at home. For details send 25c in 
coin to Stillwater, Box 337, Morris Plains, 
New Jersey. 


~ $200. M MONTHLY Possible, 
wear! No house sellin: 
Send name to Cuties, 


~ CUT—Type—Sew ; extra money 





Sewing Baby- 
. Pree Information. 
arsaw 14, Indiana. 


71 FOR SALE MISCELLANEOUS 


VITAMINS—$5.00 Delivers three month 
supply of strongest formula others sell 
for $9.45. Moderne, 905A Normandy, Miami 
Beach, Florida. 


~ DIRECT From Scotland. Special | Offer of 
Handwoven Harris Tweeds, made in the 
Scottish crofters own homes, at less than 








fire to preserve the famous Harris odour. 
Write air mail for free patterns. Special 
Sale Offer of all wool full size Tartan 
Rugs, in Royal Stewart, Hamilton, Rob- 
ertson, Fraser, and Wallace (reds), Black 
Watch and Macdonald (blue/greens), Bu- 
chanan (yellow), Dress Stewart (white 
red), and Macphersons (browns). For 
travel, caravan, or bedcovers. Reduced to 
47/6d each ($6.65) ere 69/- ($9.66) 
Ladies Fair Isle Yoke Lumber Jackets or 
Golfers in fawns and gray backgrounds 
with lovely traditional designs, sizes 32” to 
42” bust. price 52/6d each ($7.35). Special 
sizes or designs made to order. Harris Wool 
ks, all wool, vegetable dyes, sizes 7” to 
12” foot length, 22/6d ($3.15) for three 
pairs. Heavy sleeved Harris Woo) and Nor- 
wegian pullovers or sweaters. suitable for 
fishermen, hunters, lumber jacks, drivers, 
mechanics, sizes 34” to 48” chest, price 876d 
($12.25) each. Oiled wool, semi-waterproof 
and wear for years. Remit by personal 
cheque, dollar drafts, American Express 
postal orders; add 1 dollar for postage and 
insurance on orders of up to 5 dollars, 2 
dollars up to 20 dollars. Money back guar- 
antee. Price list of Harris tweeds. tartans, 
sweaters, kilts and children’s wear free on 
request. Hebridean Crofter Weavers Ltd.. 
S. Muir of Aird, Benbecula, Outer 
Hebrides. Scotland. 


THERMOMETER—New  Electrical—Ac- 
curately Measures Remutely to 3000 ft.. at 
five different locations. Have at your fin- 
gertips temperature of Anything, Air, liq- 
uids, inside fruit also Humidity. Free Bro- 
chure. Electra-Temp Co., Dept. A. Box 
6111, San Diego 6, Calif. 


GUARANTEED uplift rupture supports 
$2.00 Each. Pat. also for sale. Charles T. 
 ~ ‘rameeds 1302 Ekin Ave., New Albany, 

nd. 


72 WANTED TO BUY 
QUICKSILVER, platinum, silver, 











old. 
jor- 


| razor blades, 


| 75 





Ores analyzed. Mercury Terminal, 
wood, M h tts. 








IMMEDIATE Cash r Used Plating 
Equipment. Send Description. Equipment 
Division. 1624 East First, Los Angeles 33, 
California. 


FREE a oye ery Double, Single edge 
80—$1.49 guaranteed. Jor- 
dan's, 552 West O'Connor, Lima, Ohio. 


TATTOOING SUPPLIES 


LEARN profitable, fascinating Tattoo- 
ing. Illustrated Information $1.00. Zeis, 
728-B Leslie, Rockford, Illinois. 


GEIGER COUNTERS & 
TREASURE FINDERS 


TRANSISTOR Treasure Detectors, un- 
derwater detectors. Many models. Free 
catalog. Gardiner Electronics Co., Dept. 1, 
2545 East Indian School, Phoenix, Arizona. 


MONEY for you in py treasure— 
coins, gold, silver . . n be found with 
Goldak Transisto’ 
els including Underwater Locator 
from $79.50. Free literature... 
books of ay treasures 

Goldak Compan: 1540 
Blvd., Glendale. i California. 











V7 





riced 
Authentic 
available. 





METAL 
Models from $39.90. Transistorized and 
Underwater Models Available. Free Cata- 
log. Electronic a Dept. S, Box 
8, Arlington 10 rginia 

LITHIUM—The Wonder Metal. Free 
Booklet Describes Prospecting Informa- 
tion, Uses, 
Battleford, Sask, Canada. 


TRANSISTORIZED M-Scope unexcelled | 


detecting treasures, gold, silver, etc. Light- 
weight, supersensitive, dependable. From 
$59.50, Easy Terms. Free Catalog. Fisher 

Research, pt. C-2, Palo Alto, California. 


GOLD-Silver Detectors. Geiger Counters. 
Violites for tungsten, etc. Best available 
Guaranteed. Information Free. Detectron. 
5528 Vineland Ave., Dept. 40, North Holly- 
wood, California. 

PORTABLE Geiger Counter 90 Dollars 
Shipped. Details Free. Copen, Nairdwood 
Lane Prestwood, Bucks, England. _ 


TREASURE! Exciting Handbook 25c. 
Locators. Howe, 811 Kansas, Atchison, 
Kansas. 


78 








WATCH REPAIRING 


WATCH and clock repairing books. Free 
catalog. North American, a Mil- 
waukee, Chicago 47, Illinoi: 

WATCHMAKERS'’ Tools, Titec Sup- 
plies. Watches. Catalog. Gales, Box 1000, 
Chicago 90, Illinois. 

WATCHMAKERS’, 
daries’ Catalog 
Culver City, 

WATCHES 
guaranteed. 
American Fork, Utah. 


79 MISCELLANEOUS 


ELECTRONIC Sleep Inducer. Complete- 
ly harmless. Free literature. Gardiner 
Electronics Co., Dept. 26, 2545 East Indian 

School, Phoenix, Arizona. 








Jewelers’, pi- 
25c. Bengal, 8912 venive, 
‘California. 


repaired, 
17 





cleaned, $3.95 
uth Center, 








~ BOOKS to help you win—at races, poker, 
craps—most guy, § game. Catalog free. Tur 
Book Shop, 2073-2, Inglewood? California. 


RECHARGEABLE pois $3.95, Black 
—Forest clock kits $3.95. Le 1105 W 
Mulberry St., Kokomo, Indian 

ARE you Moody—Blue? Send P Sg To: 
Blue Boy. Box 78, Tremont Sta., 

232 PAGE Catalog $2.00. Tokwabers Ma- 
terials, 7319 Vincennes, Chicago, Illinois. 


SNOW Cone Machines. All Prices And 
Sizes. oy For Grocery Stores. Box 
7803, Dall Texas. 


RECEIVE—Magazine 
Catalogues, 
Get Listed 
Ohio. 














a 
Bargains From 
25c. 


Mails. 
Everywhere 
Rorick’s, Cincinnati 26, 





FLORIDA ae. Business, farm op- 
portunities 100—$1.00. Box 273i, Jackson- 
Ville 3, Florida. 


BARGAIN, 12 ball pens $1.00. Free gift. 
W. Gill, 89-20 74 Ave., Brooklyn 27, N. Y. 


~ POWERFUL, low, homemade windmills. 
Improved mimeograph. Simplified easy 
algebra. Write: Ziemba, I-6123 Orchard, 

arborn 

~ ‘THE : Original Magic Thread. Amazing 
fabric mender for both men = women. 
Send 91.00 for 2 oz. bottle. No C.O.D.s 
Money back guarantee. Utility Products 
Company, Valatie, N. Y. 

















rized ‘Locators. Five mod- | 


CONCENTRATED Powder Guaranteed 
To Clean Without Rubbing Brass, Silver, 
Gold, Copper Like New. $1.00 aor 
— Lundahl, 1123-14 Street, Rockford 

inois. 





tures Burglar Alarm, Combination Lock, 
Cash Drawer, Shelf. Ideal for cash, papers. 
etc. Only $4.95 Postpaid. Other Items— 
Free Folder. Mailtime Sales Co., 126-P 
‘Vanderbilt Ave., Brooklyn 5, N. Y. 

CESSPOOLS, septic tanks, all clogged 
drains cleaned, deodorized by new enzyme 
product. Saves annual pumping. digging. 
etc. Harmless to plumbing, pets or people 
Simply flush through toilet. Six months’ 
Supply only $2.95. Mailed anywhere in 
U.S.A. Electric Sewer Cleaning Co., All- 
ston 34, Mass 


HERB Doctor Book Particulars free. 
Dixie Herbalist, Quicksburg 8, Virginia 








West Glenoaks 
| log. Hall Boots, 


794 WESTERN MERCHANDISE 


HANDMADE Western Boots. Free Cata- 
Box 246, Ysleta, Texas 





Locator Kits and Assembled | 


Etc. Nu-Age, Box 142, North | 


80 PERSONAL 


MEXICAN Legal Matters. A. Espejo 
Box 234, Hermosillo, Sonora, Mexico. 


BORROW $50 to $600 By Mail. Quick, 
Easy, Private. No Co-Signers. Repay in 24 
small monthly payments. For the amount 
you want write today to Dial Finance Co., 
— Bidg., Dept. H-1, Omaha 2; 





REMAILS 25; Forwarding $3.00 month. 
Eddie, Box 84, Detroit 23, Michigan. __ 


KNOW the real truth about mind, sick- 
ness, personality. Backed by $25,000 signed 
guarantee! 20th Century Publications, 
2354-A Topanga Canyon Blvd., Topanga, 
California. — 


WASHINGTON, D. C. mailing address. 
Monthly $4.00. Letters remailed 
Warden of Capitol Hill, Suite 318, 
15th Street, N.W., . Washington | 5, D 


MEXICAN | Law. Attorney a 
Apt. 79—-Cd. Juarez, Chih., Mex 


“RULE Others with your —t 
Telepathy. (Details——stamp.) Clarion, 
846-S6 Sunnyside, Chicago 40. 


iS By $50 To $600 For Any 





2 
740 
c. 


eueeneae, 


LOANS By Mail. 
mg rpose. Employed men and women eligi- 
le. Confidential. 2 years to repay. Write 
for free loan application. American Loan 
Plan, City National Bldg., Dept. PS-89, 
Omaha 2, Nebraska 


HANDWRITING Analysis. Your charac- 
ter traits revealed. $1.00. Jaymore, 510 
Niagara Falls, N. Y. 


REMAILS, Los Angeles 25c: Forwarding 
$3.00 month. Sylbert, Box 4335, N Ingle- 
wood, California 


NIAGARA Falls remails 25c. Past, con- 
fidential receiving and forwarding, $3 
=. Jaymore, 510 Niagara Falls, New 

or 











SECRET Mail Receiving-Forwarding 
System. Hedgpeth, Box 830, Alhambra 24, 
California. 


FLORIDA Remails 25c, Monthly $3.00. 
Al Gatlin, Box 7214, Jacksonville 10, 
Florida. 

BORROW By Mail. $100-$600. Anywhere. 
Air Mail Service. Postal Finance, 200 
Keeline Building, Dept. 16P, Omaha 2, 
Nebraska 


‘X-RAY Eyes."’ Adults. Entire Course 
$3. Satisfaction or refund. Clarion, 846-X6 
Sunnyside, Chicago 40. 

“CANADA. Airmail 35c, Regular 25c, 
Monthly $3.00, Classifieds $1.00, Postcards 
20c. P.T. Service, P.O. Box 655, Montreal 
3, Que. _ 

MAIL Received, Forwarded, 25c letter 

.00 month. Lloyd Moffitt, 2911 N. Flag- 
er, West Palm Beach, Florida. 

CONFIDENTIAL remailing Service 25c; 
monthly $3.00. Hill's Export Import Serv- 
ice, Box 895-PS, Flint 1, Michigan 

~ SUPER memory overnight! Success 
ge Bijou, Box 1727-V, Hollywood 
28, Cali 

VITAMINS oo containing 36 Healthful Nu- 
trients. Free Sample. Stewart, 1426-VP 
Washington. New York 56, New york 
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By Ken Fermoyle PS Detroit Editor 


You Do So Have to Wax It 


Elbow grease is still needed on a 1959 car with so-called “super 
finish.” You have to clean and wax it, if you want to keep 
it looking its best. This word comes from what admittedly 
is not a disinterested source, Dr. J. V. Steinle, research 
and development vice president of Johnson’s Wax. But he 
backs it up with some convincing facts. 

Dr. Steinle doesn’t knock the new enamels and acrylic 
lacquers. He acknowledges that they are greatly superior to 
old finishes, don’t chalk and fade nearly as much. “How- 
ever, this is not to say they do not chalk or fade at all.’’ He 
said that tests proved waxing improved gloss of new finishes, 
helped retain that gloss in like-new condition. 

The snapper, Dr. Steinle reports, is that owner’s manuals 
in many new cars still recommend periodic waxing—in di- 
rect contradiction to no-waxing-needed ad claims! 


You'll be hearing about Darts, new Plymouth-sized Dodges. 
Scheduled to appear in that Chrysler division’s 1960 lineup, 
there’ll be three series: Seneca, Pioneer and Phoenix. All 
will have 118-inch wheelbases (current Dodges have 122- 
inch wheelbases). Prices: in Plymouth-Ford-Chevy range. 

Darts will be sold by Dodge dealers only, replacing 
Plymouths—which will no longer be available through Dodge 
salesrooms. 

Both V-8 and six-cylinder engines will be offered in Darts. 
The six will probably be a modified version of the in-line 
engine with pushrod-operated overhead valves designed for 
Chrysler’s compact car, the Valiant. Other mechanical de- 
tails will be similar to larger Dodges, to be offered in just 
two series in comparison to the three now available. 


A clue to prices that can be expected on Big Three compact cars: 
A very unofficial Ford source indicates that the company 
is shooting for a suggested list price for Falcons of $2,047 
for two-doors, $2,117 for four-doors. What happens in steel 
negotiations could change this, but it shows the area the 
companies are thinking of. - 

The word on Falcon performance is that engineers have 
been shooting for an acceleration target of 19 seconds from 
a standstill to 60 m.p.h. This is just a shade slower than 
current Big Three sixes with automatic transmissions. 


The switch to unitized construction will enable Chrysler to 
get back close to its long cherished “chair-high” seat con- 
cept in 1960 models, while retaining low silhouettes. 

Since Forward Look cars appeared, the corporation has 
been stung by complaints about too-low seats from custom- 
[Continued on page 196] 


4B POPULAR SCIENCE AUGUST 1959 





TIRE FACTS THAT CAN SAVE YOUR LIFE 


fa i ARMSTRONG 
oe Yae—TREAD INVENTION 
a thoes MAKES TIRES SAFER! 


“Safety Discs” Make Tread Grip to Stop 
Deadly Skids- As No Other Tire Can 


When you brake, so much pressure is put 
on your tires that the tread design can be 
squeezed to a smooth, slippery surface! 
This can’t happen with Armstrong Tires, 
because hundreds of “Ounce of 
Prevention” Safety Discs, molded 
between the tread ribs, hold the 
tread open, always ready 
to grip the road. 


a 


SEE THE DIFFERENCE 


Fists show how Safety Discs keep tread open — 
without discs, tread can squeeze shut 





MOST COMMON HAZARD 


Higher speeds, heavier cars are ARMSTRONG TIRES ORDINARY TIRES 
blamed for making skids the 
most frequent factor in acci- 


Experts Find: SKIDS Now ft! f \ ) } 


Like fingers of fist Without discs, tread 
above, tread CAN’T can easily squeeze 
dents, and by far the commonest be squeezed shut. No shut, like fist above. 
tire failure. Ride safer on — ed — you rene ag an 

ee ary » Dien rake, Safety Discs »ushed together. Even 
Armstrong Miracle Safety Disc hold tread ribs apart, ~ new tires can go 
Tires—see your Armstrong so edges can “bite” the smooth like this... 


Dealer, listed in the Yellow Pages. road. and you skid! 














ARMSTRONG RUBBER COMPANY 
Home Office, West Haven, Connecticut 





You can’t miss with Lucky Strike. 
You’re sure of its tobacco—fine, mild, golden-rich. 
You’re sure of its taste —full, fresh, unforgettable. 


7 
LO tolerelas 
or indoors, 
you enjoy 


.' 
the taste 


aa. 


Get the genuine article... | cicanerres | 





Get the honest taste 
of a LUCKY STRIKE 


Product of JE heninan Jebacer Company —" Jabaceo is our middle name 





How to POPULAR 
Drive SCinNct 
and Stay Alive 


A top sports-car 

race driver gives you 
his14commandments 
for survival 


BY E. D. FALES JR. 


OW does a racing driver—or anyone else—stay alive on 
today’s car-smashing highways? I put the question to John 


Fitch, one of the world’s top sports-car drivers. 

It’s an important question for two reasons: 1) the chances that 
you will crack up your car this year are incredibly high: 1 in 8, ac- 
cording to the National Safety Council; 2) in spite of these insane 
odds, Fitch, in more than 20 years of driving, has never had a crash on 
a public highway. Obviously, he has something that the average driver 
doesn’t. Sure, Fitch has crashed in races. He’s had his “bumps.” 
Once in France he was tossed off a 
curve at 120 m.p.h. The police said 
his Cunningham rolled over at least 
a dozen times, and bounced end over 
end three times. They ran to pick up 
Fitch in little pieces and found—no 
Fitch. Far away they saw a long- 
legged guy hotfooting it through the 
fields as fast as the wind. 

I spent some time riding with Fitch 
on New England roads, noting how 
his driving differed. Here’s what I a 
learned. Fitch has 14 commandments -~ = St ES 


. 5 Race driver John Fitch and author 
that keep him safe: Ed Fales check their route. 


Follow these rules to safer driving fe 


CONTINUED 51 





“Taking a trip today is like crossing 


Plan to hit 
the ditch 


“When I’m racing,” Fitch said, “one 
part of my mind is always appraising the 
sides of the track—both sides. I’ve 
trained myself to do this without con- 
scious effort. Most race drivers do. We’re 
always looking for ‘escapes’. I do this on 
the highway, too. I’ve hit the ditch sev- 
eral times, and that’s why I am alive.” 

The average fellow, John told me, 
never thinks of running off the road. 


my iz oS 
& te ag 


All his effort is tuned toward staying 
on it. That’s why we have those terrible 
early-morning head-on collisions that 
wipe out whole families. A drunk comes 
down the wrong side—and the other fel- 
low doesn’t take off into a field. 

“A motorist should practice this in 
his mind,” Fitch said, as we left his home 
in Lime Rock, Conn., and headed for 
Albany, N. Y. “As you drive, train your 
eyes to see every ‘sudden-escape’ route 
into fields, up hillsides, across ditches, 
into barnyards. 

“Alert your mind to ‘sudden stoppers’. 
These are the killers: concrete abut- 
ments, deep ditches that roll you over, 
power poles, rock ledges—and any trees 
over eight inches thick. (I’d like to stress 
the absolute necessity of avoiding trees 
of this size.) Keep practicing subcon- 
sciously how you'll miss these stoppers 
and swerve up a bank, between trees, 
over shallow ditches. Then when a crash 
comes heading your way, you can hope 
to run away from it.” 


Adjust speed for 
your “escape cone” 


Most good racing circuits have built-in 
“escapes’”—emergency run-out areas. 
When a driver approaches a turn that has 
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no escape, he guards against the slightest 
mistake. Usually this means reducing 
speed. Motorists, says Fitch, should fol- 
low the same policy. 

Let’s say you’re doing a legal 60 on 
a fine road. No houses. Open fields on 


both sides. You are now driving in what 
might be called a wide “escape cone.” 

Then a farmhouse appears on the right. 
The cone narrows. “I’d knock off five 
m.p.h.,” said Fitch. Now there’s a second 
farmhouse on the right, barn on the left. 


The cone becomes quite narrow. Take 
off another five m.p.h. Anything—a dog, 
a child, a tractor—can suddenly punc- 
ture your cone of safety. You are in 
danger above 50 m.p.h. 

If a car comes toward you in that nar- 
row cone, the cone is squeezed down 
again. “I’d probably cut my speed to 
45, a full 15 m.p.h. under the limit,” 
said Fitch. 


Use your headlights 
in the daytime 


Racing in broad daylight, in 1955, in 
Italy’s dangerous Mille Miglia, Fitch 
was annoyed. Three times, at pit stops, 
committee members handed him notes 
saying: “Your headlights are on.” 

“TI know they’re on,” Fitch told them. 
“I put them on—because I want to be 
seen.” 

To survive on today’s roads, Fitch 
says you need to be seen, too. You need 
all the attention you can get. We en- 





a battlefield—they’re 


tered New York State on twisting, hilly 
Route 199. It was a cloudy day and Fitch, 
wheeling my car along, switched on the 
lights. We kept meeting cars that crowded 
us on tight turns, and sometimes their 
wheels got on our side of the center line. 

Not so after we began using lights. 
The first car we met whipped toward us 
a good 18 inches on our side of the road. 
As our headlights flashed around the turn 
he hauled his car back where it belonged. 
This happened several times. Obviously, 
headlights get you faster split-second 
recognition on turns—at least on cloudy 
days. 

“Have you ever noticed,” Fitch said, 
“that even some railroad trains now use 
headlights all day long? They want to 
be seen sooner by motorists using the 
grade crossings.” 

Fitch was one of the first racing drivers 
to use headlights. Today many put their 
lights on during a race. 

Fitch doesn’t recommend headlights in 
bright sunshine. But on cloudy days and 


on twisting roads, they add a safety ele- 
ment. The car that sees you only a split- 
second faster is much less apt to clobber 
you. 

Over the years, passing millions of 
cars, you’re improving your chances of 
survival. Headlights, too, will get even a 
drunk’s attention sooner! 


Know how to rub 
off speed 


“In racing,’ said Fitch, “I think in 
terms of energy absorption if a crash 
looms.”’ Fitch and I had been discussing 
this when a curious thing happened. We 
heard a crash like thunder, but with a 
metallic ring. It startled us. 

In a car two blocks away, a little boy 
had fallen asleep in his mother’s Pontiac. 


shooting at you” 


Trying to keep him from falling off the 
seat the mother veered off the road. The 
car headed straight for a “sudden stop- 
per’—a deadly concrete abutment. But 
first the car hit a row of small posts. 


These bent in the ground, drinking up 
energy and actually boosting the car two 
feet in the air—which drank up still 
more energy. “A perfect example of 
energy absorption,’ said Fitch. The 
young mother and son climbed out safely. 
They didn’t know how lucky they were. 
If the car had hit the abutment squarely, 
they might have been killed. 

“A driver,” said Fitch, “should always 
be looking for small trees or posts, earth 
banks and the like, on which he can rub 
off speed if something goes wrong. One 
man I know laid his station wagon on 
its side in a snow-filled ditch and rubbed 
his speed down when he skidded from 
a road. If he hadn’t done this he would 
have hit a concrete culvert—and might 
have been killed. Parked cars also can 
be used to rub speed off if your brakes 
should ever fail on a steep hill in town. 
But be sure to rub them; don’t hit them 
solid.” 


Adjust speed for 
lane width 


I noted that Fitch almost always 
changed his driving speed when the effec- 
tive road width changed. 

Near Sheffield, Mass., Route U.S. 7 


10-foot wide 
53 


is built of two parallel 
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concrete slabs. Suddenly we came to a 
spot where the slabs narrowed to nine 
feet. Fitch chopped off five m.p.h. 

“Many drivers,” he said, “hold the 
same speed regardless of slab. I drive 
faster on a wide slab, slower on a narrow 
one. The narrow one crowds you closer 
to the other fellow. You’re often passing 
him, inches away, at a combined speed 
of 120 m.p.h. No driver is so good that 
this can be safe.” 

I noted too that Fitch dropped his 
speed on a crowned road, increased it on 
a flat one. “Less stability on a sloping 
slab,” he explained. “In racing, I am 
cautious if my car feels the least bit 
unstable. I carry this over into my high- 
way driving, too.” 


When something goes wrong that forces 
you to stop on a race track, says Fitch, 
the first rule is: “Clear your car!” This 
means: Get it off the road. It means get 


Pull off the road for 
an emergency fix 


it so far off that no other car can possibly 
hit it—even in a spin out. 

“This,” said Fitch, “is something mo- 
torists haven’t even begun to learn. Some 
still stop right in the lane to fix a tire. 
Others pull off, but only partly. A few 
pull all the way off—and then kneel 
den with their bottoms out in the road. 
A racing driver knows that getting that 
close to traffic is suicide. 

“Clear your car even if you have to 
drive 200 yards on a flat tire to find a 
turnoff. This will ruin your tire, but go 
ahead and ruin it. It’s better that way. 
Anything that stops on a road today is 
apt to get hit.” 


Use a longer radius 
on turns 


In a race, Fitch enters a turn wide, 
cuts it fine at the apex, and finishes wide. 
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I noticed he does this on the highway, 
as well. 
“Gives you stability,” he said. “The 


average driver tries to stay to the center 
of his lane all the way around. I hug the 
edge of the lane at the middle of the 
turn.” This flattens the radius, making 
it easier. (The driver who does this on 
a left turn should be careful, naturally, 
not to get too close to the center line.) 

Fitch wishes that some drivers would 
get rid of the idea that full throttle can 
pull you out of any turn you’ve hit too 
fast. This notion, he feels, has caused 
many accidents. 

“Ninety-nine times out of 100,” he 
said, “the driver ends up turning a minor 
embarrassment into a disaster. While I 
don’t subscribe to violent braking on a 
turn, gentle braking will cut speed with- 
out throwing you into the ditch. If I 
ever did find myself sliding wildly into a 
turn, with only a thread of control re- 
maining, I wouldn’t brake for fear of los- 
ing an iota of side traction. And I 
certainly wouldn’t accelerate either, for 
the same reason.” 


Always keep a sharp 
rear guard 


Racing, Fitch almost gets cross-eyed 
keeping one eye on the track and one on 
the mirror. If mirrors wore out he’d be 
changing them at every pit stop. 

“You can’t take your eyes off those 
boys behind you for a single minute,” he 
said. “In a race they’re charging down 
on you at 100 to 170 m.p.h. On a high- 
way, they’re barreling toward you at 50 





to 70. No motorist should ever forget 
this.” 

Fitch rides his mirror every inch of 
the way. At night his rear guard is 
doubled. He goes on a sort of alert when- 
ever headlights seem to be overtaking 
him too fast. This might be just a fellow 
citizen going somewhere in a hurry. But 
it could be a wild-running drunk. 


I noticed that Fitch, unlike many 
drivers, never creeps close to the car 
ahead before passing. He usually begins 
his passes 50 or 75 feet back. “On the 
highway I ease out early for several rea- 


t 


Lay well back before 
you pass 


sons,” he said. “I want to clear my view 
before I begin the pass. I want to be able 
to see a long way ahead. And I want to 
be able to run up my momentum so I get 
the pass over with fast. ; 

“The reckless or dreamy fellow wh 
shaves your rear bumper pulling out to 
pass you is going to have to gun his 
motor hard in order to get ahead. This 
sudden gunning throws his car off bal- 
ance and he loses stability. If he has to 
cut back sharply, brother, you’re both in 
a jam. 

“T have actually seen several of the 
higher-powered American cars go com- 
pletely out of control during full-throttle 
passing. The combination of light-loaded 
rear wheels, the automatic selection of 
the optimum gear ratio, and powering 
out to pass has suddenly broken traction, 
and sent the car sliding.” 


Hold down your 
speed when passing 


Here’s where John, on a highway, de- 
parts from his racing routine. On a track 
doing 140 in a Ferrari, he may pass an 
MG doing 100—with a 40-mile passing 


differential. That’s race-track driving. 

“But on the road,” he said, “I always 
cut speed to hold my passing differential 
to 10 m.p.h. If the lad ahead is buzzing 
along at 40, I never pass him at over 50. 

“There are two reasons: 1) a driver 
ahead on a race track is fairly predict- 
able, but on a road he’s as unpredictable 
as a psychopathic cat; 2) if I should hap- 
pen to bump him, I’m hitting him at only 
10 m.p.h. But if I’m doing 60 when I 
bump him, that’s like hitting a stone wall 
at 20 m.p.h.” 


Back in Connecticut, we followed a 
truck on Route 44. Another car was di- 
rectly behind the truck, hanging on to 
his rear bumper. 

Laying 200 feet back we saw a car 
coming toward us. The fellow behind the 
truck couldn’t see it, pulled out, and 
nearly cracked up. 

“His entire driving vision is blocked,” 
John said. “He’s driving into a wide 


Be alert for the 
“cone of blindness” 


‘cone of blindness.’ Back here where we 
are, the cone is very narrow. I try to 
stay as far behind another vehicle as I 


can—so that the cone of my vision that 
he blocks off is very small.” 


[Continued on page 188] 
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Russian Propaganda Twists 


Bulletproof “robot.” Put a man in this goggle-eyed science-fiction suit, 

Last August, Popular and he can walk into a shotgun blast and barely feel it. It's fiber-glass 

i i and plastic, resists bullets like quarter-inch steel. Ports open for defense 

Science ran this news weapons, vision is through bulletproof glass and “eyes” are spotlights 
item — just as it Independent Engineering makes the suits for Detroit police 


appears here 
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A Russian newspaper 
lifted the photos 
—without permission — 
and printed its own story 
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MECHANICAL MOLE. Concentric rings at the end of this tunnel were made by 
teeth (one being welded above right) on the revolving 2914-foot head 

of the machine on the facing page. Rock is bored by tungsten-carbide 

bits on a rotary head of hard-faced steel alloy. It is removed by con- 
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Popular Science News Item 


RECENT issue of the Russian news- 
paper Promyshlenno Ekonomiche- 
skaya Gazeta (Industrial Economic Gaz- 
ette) pirated the pictures from a PS news 
item, and accompanied them with a wild- 
ly distorted story. Translation, by the 
Slavic Scientific and Technical Library 
of Boulder, Col., follows: 


Resourceful Gentlemen 


Among the illustrations in the American 
magazine “Popular Science,” two photo- 
graphs under the heading “Robot Is Bullet- 
proof” attract attention. 

What is the significance of what one sees 
portrayed in these pictures? 

A little explanation. Along with other new 
materials, modern technology has created a 
remarkable kind of laminated plastics— 
polyester glass laminates, which have won- 
derful qualities. This material is tougher 
than steel and lighter than aluminum. It has 
high sound absorption and permits up to 85 
percent of the light to pass through. Water, 
salt solutions, gasoline and oil have no effect 
upon it. Everyone who becomes familiar with 
this material will say: how many wonderful 
things which would make life easier and 
more beautiful could be produced from it! 

But a different idea flashed into the minds 
of gentlemen from the American firm “Inde- 
pendent Engineering”; wouldn’t it be pos- 
sible to use the laminates in such a way that 
one might himself remain alive while killing 
other people? 

And here is the result: the firm, in a move 
toward meeting the ardent desires of gang- 


sters, Ku Klux Klan members and gen 
darmes, has developed the manufacture of 
polyester glass suits which cannot be pene- 
trated by bullets. 

There is still no information on how many 
orders have been received from the succes- 
sors to Al C apone and from the “American 
Legion.” But “Popular Science” reports that 
a contract has already been signed with the 
Detroit police. The “Independent Engineer- 
ing” firm will make puncture-proof suits for 
them. Soon the Detroit police spies will be 
able to attack workers’ meetings and Negro 
homes with less risk of being hit back. 

Shown in the photograph at left is a man 
trying on the tailored product of the “Inde- 
pendent Engineering” firm. At right the suit 
is shown being worn. It is possible to shoot 
from the openings in the suit located at belt 
level. In demonstrating the quality of this 
original attire, one gentleman is trying ‘o 
riddle the other with bullets. Marks made 
by the impact of the bullets can be seen 
clearly on the protective suit. After more 
than 10 shots the “gallant fellow” still stands 
on his feet as if nothing had happened. 

Enlightened jailers and administrative 
clerks are always attracted to technical in- 
novations. They have replaced the crude, 
unsystematic gallows with the elegant, high- 
voltage, electric chair. They have equipped 
the doors to Sing-Sing prison with photo- 
cells. They have provided police spies, who 
are sent secretly to workers’ meetings and 
gatherings, with tiny radio transmitters and 
sound recorders which can be put into a coat 
pocket. 

So you see there is really nothing out of 
the ordinary in the innovatory research of 
the “Independent Engineering” firm. 
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veyors housed in the frame. The device, powered by two 400-hp. motors, 


is pushed forward by hydraulic jacks on hinged side arms. 


Digging 


water-diversion and power tunnels at the Oahe Dam project in South 


Dakota, 


it has shattered and burrowed into shale at 12 feet an hour 





By Ira Wolfert 


HEN you see lightning, it has 

already missed you. When you 

hear thunder, relax; the show is 
over. The noise is just the audience rush- 
ing for the exits. 

One of the great figures in thunder- 
storm exploration, the late Dr. Karl B. 
McEachron, used to reassure nervous 
laymen by telling them these facts—all 
scientifically true. Lightning moves 
about 30,000 times as fast as a bullet. If 
a big stroke were to hit you, you’d never 
know it. In the meantime, enjoy the 
spectacle. 

Lightning is both a blockbuster and a 
boon to mankind—one of the most dra- 
matic examples in nature of the ill wind 
that blows good. It is true that it kills 
more people in the United States than 
any other natural disaster: an average of 
400 dead and 1,000 injured every year, 
according to Census Bureau reports. It 
destroys 37 million dollars’ worth of U. S. 
property annually—and this figure does 
not include the losses from some 7,000 
forest fires started by lightning. Yet it 
is also true that without lightning, plant 
life could not live. 

Eighty percent of the earth’s atmos- 
phere is nitrogen—an essential food for 
plants. About 22 million tons of this nu- 
triment, worth about $300 a ton, float 
over each square mile of earth. But it’s 
pie in the sky; for in its aerial form, ni- 
trogen is insoluble, unusable. It’s locked 
up, chemically. Before plants can take 
their sustenance from it, it must undergo 
what our food undergoes in our digestive 
machinery: a series of chemical reac- 
tions. Lightning touches off the series. 

This extraordinary process was de- 
scribed for me by Dr. M. F. Fogler, ex- 
ecutive vice-president of the Nitrogen 
Division of Allied Chemical & Dye Corp. 
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The Awesome 
Miracle of 


Destructive but essential, 


THUNDERCLOUD IS HUGE ELECTRICAL MACHINE. 
Violent movement of water droplets and ice 
particles inside cloud separates electric charges 
to make top positive, bottom mostly negative. 
This causes ground under cloud to acquire 
positive charge. Eventually, electricity reaches 
downward from cloud in “leader” stroke. 


Air particles are made white-hot when 
stroked by lightning. They reach tem- 
peratures as high as 30,000 degrees C. 
Under this intense heat, the nitrogen 
combines with the oxygen in the air to 
form nitrogen oxides which are soluble in 
water. The rain dissolves the oxides and 
carries them down to earth as dilute ni- 
tric acid. You can smell this acid—the 
pungent, tingly odor that hangs in the 
rainy air of a thunderstorm. Reaching 
the earth, the nitric acid reacts with min- 
erals in the soil to become nitrates on 
which plants can feed. 

Here is a wonder indeed: Lightning, 
which meteorologists estimate to be bom- 
barding the earth at a rate of more than 





Ligchtninse 


lightning gives life to earth by supplying plants with nitrogen 


+++4+4 + 


MAIN BOLT STRIKES UP. As atoms in air ahead 
of leader break down into negative ‘electrons 
and positive ions, positive ions flow up toward 
cloud. This is the “streamer,” the very bright 
and powerful flash of electricity. It meets the 
down-hanging leader to make a _ continuous 
path for current from ground to cloud. 


100 times a second, transforms the upper 
air into fertilizer for earthbound plants! 
At their present rate it is estimated that 
thunderstorms deposit in the earth about 
50,000 tons of nitrogen a day! 

The story of lightning is one that sings 
between the lines of the greatness of 
science. Every American child knows 
that the story began with Benjamin 
Franklin and the kite that led to his 
invention of the lightning rod. That sim- 
ple device, basically unchanged since 
Franklin’s day, must be included in any 
list of great inventions and credited with 
having saved countless lives and prop- 
erty. But flying the silk kite in a storm 
was only an incident in six years of work 


R] LEADER DISCHARGES ” 
NO CHARGE GONCENTRATION 
- 


MOST BOLTS STRIKE TWICE, some even 40 times, 
as different concentrations of charge flash new 
“dart leaders” along path of ionized air created 
by first discharge. The new leaders trigger up- 
ward streamers of their own, still along original 
path. The multiple discharges come so close 
together they seem to be one. 


on thunderstorms, resulting in discover- 
ies that made the great English scientist 
Joseph Priestly hail Franklin as “the 
greatest”’ since Sir Isaac Newton. 

Very little more was learned about 
lightning until an August afternoon in 
1920 when a bolt struck a gnarled “‘snake 
tree” a foot away from an unoccupied 
lakeside shack owned by Charles P. 
Steinmetz, “the wizard of General Elec- 
tric.” The bolt bounded off the tree and 
broke a window; it splintered a work 
table, then leaped across the room and 
shattered a mirror. 

Discovering the debris, Steinmetz had 
every fragment and splinter of the mirror 
collected and fitted together between two 
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sheets of glass. It was the first time that 
the pattern struck off by a lightning 
charge had been studied. 

The broken mirror sparked a perilous 
exploration. Now scientists devised in- 
struments to measure and record bolts. 
They hunted lightning, trapped it in 
bottles and on film, learned how to make 
it in the laboratory, then how to carry it 
with them into the field so that they 
would not have to wait for weather to 
study its behavior. They even developed 
a camera that takes what amounts to a 
high-speed, slow-motion picture of a light- 
ning bolt, exposing its separate strokes. 

Scientists were urged to make these 
studies because of the 
growing dependence on 
electric power. Light- 
ning plays rough when 
it hits electric lines, and 
it hits them frequently. 
(In the Midwest every 
mile of a 100-foot-high 
power line is hit once 
or twice a year.) Light- 
ning can run along the 
line directly into expen- 
sive machinery in the 
powerhouse or _ trans- 
former station, or—if it 
makes an arc to the 
ground before it travels 
that far—it will be fol- 
lowed by all the elec- 
tricity in the line until 
the line is drained or 
shut off. 

The scientists eventu- 
ally learned how to control the power 
failures. But to do so they had to find 
out how lightning is made. Rarely have 
explorers venturing into previously un- 
known parts of the earth brought back a 
more dramatic story of natural wonders. 

To begin with, a thundercloud gets 
under way when warm, humid air rises 
from the earth in a steady updraft, gen- 
erally over a hill or mountaintop. The 
humidity condenses as the air cools on 
rising. We see the tiny water droplets 
as mist which gradually assumes the 
familiar shape of a cumulo-nimbus cloud. 
Sometimes looking like a huge cauli- 
flower, sometimes in the shape of an 
enormous white anvil, the cumulo-nim- 
bus is often topped by the “cirrus 
umbrella.” It is composed of billions 
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LIGHTNING RODS PROTECT a model 
house against man-made strokes in 


Westinghouse laboratory. 
great invention prevents damage by 
channeling bolt’s tremendous current 
into a safe path to the ground. 


upon billions of minute crystals of ice. 

These formations can be enormous— 
up to 50,000 feet in height. They can 
contain as much as 300,000 tons of water. 
In them is a so-called “chimney current” 
—a column of air rising at a full gale 
force of about 100 feet a second. The 
moisture in this column condenses rap- 
idly, and the droplets are swept upward 
to freeze into hailstones. The hailstones 
do not fall. They dance on the chimney 
current like celluloid balls on a gushing 
fountain, rising steadily higher until, near 
the top of the cloud, the force of the cur- 
rent is exhausted. There the hailstones 
shower out in all directions, carrying 
cold air with them as 
they descend. Frequent- 
ly they are sucked back 
into the chimney cur- 
rent on the way down 
to be dissolved and re- 
formed again and again. 

In this turbulent mo- 
tion something - still 
unexplained happens. 
There is a separation of 
electric charges. The 
smaller particles near 
the top of the cloud be- 
come charged positive- 
ly, while the raindrops 
in the lower portion of 
the cloud are charged 
negatively. 

Meanwhile, on the 
surface of the earth 
directly below the cloud 
there is a correspond- 
ing build-up of a positive charge. It forms 
a mirror image of the cloud. As the cloud 
drifts, carrying the negative electrons 
with it, the positive charge on earth fol- 
lows it like a shadow, climbing trees, 
church steeples, towers, poles. It races 
into houses and climbs chimneys, water 
pipes, TV aerials, lightning rods—what- 
ever can bring it closer to the cloud. 

Enormous differences of electric po- 
tential develop between the top and bot- 
tom of the thundercloud, and between 
the bottom of the cloud and its image on 
the earth. 

Suddenly a thin, white arm reaches 
down for perhaps 50 feet from the base of 
the cloud—a “leader.” It is a gaseous 
arc path, reacting to electricity like the 

(Continued on page 186] 
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New Ideas from the Inwentors 








Swivel Trailer Floats Boat. Two 
padded, spring-supported cradles on 
this recently patented trailer would se- 
cure a boat, cushion it against road 


Platform Extends Car Trunk. You’d 

have more room for extra or outsize 
luggage with this slide-out trunk extender 
and its bumper-braced supports. Folded 
in, the platform would become a raised 
floor that could cover a spare tire, hold 
ordinary trunk-carried gear. 


shocks, and simplify handling in or out 
of water. Swiveled on the forward cradle, 
a boat could be more readily loaded or off- 
loaded over the edge of a beach or dock. 


Candy Makes Kids Say “‘Ahh.”’ A fla- 

vorful candy coating on one end of a 
wooden tongue depressor should make 
throat examinations pleasanter for both 
doctors and their younger patients. For 
still further solace, a child would usually 
get to keep the medical lollipop. 
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4 Seat Levels Jet Pilot. The pilot 
would sit upright in this VTO jet both 
while it was taking off vertically and 
flying level. Automatically adjustable 
through a 90-degree angle, the cockpit, 
controls, and seat would remain level re- 
gardless of the inclination of the plane. 


Camera Traps Light Jumpers. To ob- 
tain reliable evidence of traffic vio- 
lations (and thereby discourage light 
jumping), this inventor would synchro- 


t 
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Air Brakes Inflate Tires. You’d never 

need gas-station air-pump service if 
you could regulate tire pressure by pedal- 
ing the brake. These disk brakes and 
tubeless tires would share the same air 
supply. Replenished as you drove, valves 
would maintain any preset level. 


nize a camera, clock, and traffic light. 
Two sequence films, like those shown, 
would automatically record a car’s move- 
ment in relation to the light cycle. 


it 
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Claw Pulls and Catches Nails. You 


wouldn’t have to sweep up scattered. 


nails and spikes if your hammer had a re- 
ceptacle like this clipped just below the 
prongs. It wouldn’t interfere with nor- 
mal claw action and pulled nails would 
fall (or be prodded) into the container. 


Vertical Wipers Wipe Blind Spots. 

Horizontal wiper blades, moved up and 
down by plungers, might banish the rain- 
misted arcs left by conventional wipers. 
The blades could lap at the center, span 
the full width of the glass, and conform 
to wraparound curves. Linked to the 
plungers by bent rocker arms, a conven- 
tional motor would drive the wipers. 


Belt Switch Frees Your Hands. You 
could snap a flashlight on or off by 
extending or relaxing your stomach mus- 
cles if it was wired through this switch. 
Designed for momentary, no-hand con- 
trol, the belt switch could be used with 


battery-powered tools to supplement 
regular, sustained-operation switches. 


The following patents have been issued on these inventions: 
1. Patent No. 2,765,180 to Charles J. Albers, Center, N.D.; 2 
No. 2,772,041 to George J. Zeabari, Detroit; 3. No. 2,857,908 
to Leslie S. Cornfield, Los Angeles; 4. No. 2,868,477 to Herbert 
E. Chaplin, Hayes, England; 5. No. 2,866,525 to Arthur W. 
Bauer, Omaha; 6. No. 2,871,088 to Frank Abell, Inglewood, 
Cal.; 7. No. 2,768,809 to Belle A. Kandarian, Fresno, Cal.; 8. 
No. 2,677,844 to Daily McGlasson, Sr., Benton, Ill.; 9. No 
2,681,955 to Wilbur M. Davis, Brooklyn. 

Copies of patents may be ordered, by number, from the Com- 
missioner of Patents, Washington 25, D.C., at 25 cents each. To 
write to an inventor, if the address given above is insufficient 
you may address him (by name and patent number) in care of 


the Commissioner of Patents. 
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Here is battery-powered television 
in a small, transistor receiver 
to take—and use—wherever you go 


By Martin Mann 


OW they’ve gone and done it. 

HOW IT WORKS: N They ve built a TV set you 

can take with you: a genu- 

ine portable—battery-powered. You 

no longer need a power cord, or an 
outlet to plug it into. 

It works just about anywhere ex- 

cept under water. You can go to the 

beach without missing the ball game, 








Image behind set—four feet enjoy Lawrence Welk from a canoe, 
away—is Created by concave catch Jack Paar while camping out 
magnifying mirror. Front Pete i 
mirred hall silvered: or, more practically, keep a child 
reflects picture tube to it, quiet in the back seat on an auto 
also lets you look through. trip. 











Philco is first, by virtue of remark- 
ably imaginative engineering. Its 
production lines are now stamping 
out the Safari, a leather-covered, 





Portable TV 


transistor-packed shoebox that does 
tricks with mirrors (honest!) to 
make a respectably sized picture 
even in seashore sunshine. 

The Safari portable weighs 15 
pounds, measures about 814 by 1614 
by 514 inches. The picture area is 
80 square inches—same as an ordi- 
nary 14-inch screen. It runs on bat- 
teries (which can be recharged at 
home) or on house current. The 
price is not outrageous for such a 
seductive adult toy: $255. 

The other TV-makers are close 
behind. All have been teasing the 
public with handbuilt experimental 
models. GE and RCA expect to get 
belcomesucreltCealeeMehmnustelic wae Malcm Ecler 
anese, who have come to be darn 
clever with transistors, may beat that 
schedule. The hottest rumor has 
Toshiba selling battery TV sets in 
the U. S. this summer—and for 
around $125. 

Who needs it? Americans like to 
move around. And they insist on 
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The set, shown here 
life-size, makes a 
picture bigger than 
itself —the size 

of this outline 


Mirrors turn the trick: From small tube, cheap battery, 
they make a big picture you can watch in bright sun 


taking their entertainment with them— 
the magazine rolled into a pocket, the 
portable radio held at ear level. 

Carry-along TV is a natural addition. 
Even at home, it’s a convenience: You 
can take it out into the back yard, or 
simply move it from room to room with- 
out crawling around stabbing at an outlet. 

But the manufacturer’s motive for 
gambling a million or so on such a new 
product can be considerably more com- 
plex. He may hope that (a) people will 
buy the gadget because it is a Practical 
and Useful Convenience; or (b) people 
may not need the gadget but will buy 
anyway because it is The’ Thing to Do, 
like dancing the cha-cha-cha; or (c) peo- 
ple will come into the store to see the 
Amazing New Invention and end up buy- 
ing something else he wants to sell, as 
they look at convertibles and buy sedans. 

What's so difficult? All the big elec- 
tronics labs have had orders from above: 
Make us a salable transistor TV set. The 
resident geniuses failed to deliver, un- 
til now, for three very good reasons: 

1. Picture tubes were too bulky, too 
heavy, and too hungry for electricity. 

2. Batteries were too bulky, too heavy 
and too weak—unless very costly. 

3. Transistors for the very high fre- 
quencies of television circuits were too 
expensive, mainly because they couldn’t 
be manufactured uniformly. 

Problem number three is in hand. 
Philco has geared up an automatic as- 
sembly system that cranks out transis- 
tors more than a third cheaper than 
before. Even so, a Safari contains 60- 
odd dollars’ worth of transistors. 

Recent developments in rechargeable 
batteries (‘““Clever New Gadgets Run on 
Flashlight Batteries,’ PS, March) ease 
the power bind - somewhat, aithough 
hardly enough to suit the TV designers. 
They don’t make batteries, and can af- 
ford to be unreasonable. The Philco set 
contains a package of five cells (labeled 
Philco but made by Eveready). It goes 
four hours between charges, can be re- 
charged maybe 20 times, and costs around 
five bucks to replace when it’s finally shot 

about six cents an hour for power. 

This is a pretty small battery. The 
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portable TV set draws only 4144 watts— 
a living-room receiver draws 200. Philco 
gets away with it partly by prudent de- 
sign (project engineer Al Curll remarks, 
“We wouldn’t dream of adding a pilot 
light’’), but mainly it’s because of a unique 
solution to the picture-tube problem. 

The ideal solution would be a solid 
picture tube, built like a transistor to 
operate on a trickle of power. So far this 
is still a gleam in the eyes of the long- 
hairs who practice quantum mechanics. 

Philco finessed. The bright idea came 
to research v-p Dave Smith when he was 
flipping through that standard source of 
inspiration, the Sears, Roebuck cata- 
logue. He saw Sears’ slide viewer. 

The slide viewer is a $10 optical gadget 
that shows you an enlarged image of 
a 35-mm. photo transparency when you 
hold it up to your eyes. The picture 


COMPACT AND LIGHTWEIGHT, Philco’s Safari is 
a bit larger than a shoebox, weighs 15 pounds. 
Most of bulk is accounted for by mirrors, pic- 
ture tube and battery pack (opposite page). 
Transistor-studded boards form sides of chassis. 
Visor (shown up) shades viewing system, pro- 
tects it when closed. Brass stand adjusts to tilt 
receiver for comfortable viewing angle. 





seems to float in space some distance be- 
hind the viewer. It is a “virtual” image, 
like the image of yourself you see when 
you look in an ordinary mirror—your 


reflection appears to be a person stand- 
ing behind the mirror. 

The same kind of optical system sits 
atop the Philco portable. It has a con- 
cave mirror to magnify the face of the 
picture tube. To see this magnified pic- 
ture, your eyes focus on a point four feet 
behind the TV set. So the image you 
watch is large, and appears to be hang- 
ing in space behind the set. 

And that’s the secret. It means: 

@ You can use a very small picture 
tube—two-inch screen—-with great sav- 
ings in cost, bulk and weight. 

@ A small tube gets by on less electric- 
ity, so you save on batteries. The rea- 
son is that much of the power goes to 
swing the electron beam back and forth. 
A small tube can be built with a narrow 


swing (30 degrees instead of 110 
out becoming impossibly long. 

@ Bright sunlight can’t wash out the 
picture because you don’t look at the tube 
face directly. The image you focus on 
is four feet behind the case, so you can 
stick your head right up under the little 
visor and watch in comfort 

Naturally, you don’t get all this for 
nothing. The small tube has to be care- 
fully made, precisely positioned and pro- 
tected against dust. Otherwise, any defect 
will be magnified along with the picture 

More important, to see the picture at 
all you have to sit close to the set and 
squarely in front of it. If you move off the 
center line, the image slews out of sight. 
And this means just one person can 
watch. Two people can see only if they 
are on very, very friendly terms 

How good is it? Philco’s engineers were 
ordered to produce a genuine portable. It 


with- 


[Continued on page 192) 
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PS Picture News 
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SKY CATCH. Here’s the newest wrinkle in launching the Navy’s Polaris. The 
sequence photos above show a dummy missile blasting off, being snubbed 
by a carrier arresting gear, finally lowered back down after the catch. 
The operation makes retrieving easy, permits study of launching stresses. 


TANK WHOPPER. This huge cath car is 671, feet long, 142% feet high. It 
holds 21,800 gallons in four 5,450-gallon sections, dwarfs a standard 
8,000-gallon car (right). It was built by Union Tank Car Co. to carry 
lubricating oils from Pennzoil refineries to storage and distributors. 


TURF TRAMPER. Revolving feet and spiked rollers on this machine spend 
their time scuffing lawns. The gadget was developed by a UCLA profes- 
sor to test wearability of various grasses. The wheel riding at an angle 
(right) was designed to simulate a golf cart under severe conditions. 
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A NEW KIND OF FILLING STATION caters to peo- 
ple who live beyond Coalinga’s water pipelines. 


At the city’s demineralization plant, they can 
load up for a cent and a half a gallon. 


This Town Drinks 
‘Undrinkable’ Water 


Coalinga, Cal., has found 
a way to wet its whistle with 
water from brackish wells 


of the great, central San Joaquin 
Valley of California is gurgling its 
way into history. 

Coalinga is the first city in the U. S. to 
draw all its drinking water from a vast 
underground source—one no American 
city has relied upon before. The water 
gushes to the surface from wells as deep 


\ LITTLE city on the western edge 


as a quarter of a mile below this pros- 
perous oil-and-farming community of 
6,500 people. It’s naturally undrinkable. 
Before treatment, it tastes as if brass had 
been stored in it, is disagreeably laxative 
and so hard that it curdles shaving-cream 
lather to the consistency of cottage 
cheese. 

The town now runs this clear but re- 
pellent liquid through a series of elec- 
trified filters. These remove more than 
85 percent of its high mineral content. 
After that, it tastes delicious and is soft 
enough to suit the most finicky laun- 
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WATER FOR ALL NEEDS. After 60 years of haul- 
ing in drinking water by railroad, town now 
produces more than it requires. Surplus is 
stored in 75,000-gallon tank in foreground. 
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Untreated, Coalinga’s water is 


dress. The city demineralizes 28,000 gal- 
lons a day, drinking 17,000 of them and 
storing the rest in an elevated, 75,000- 
gallon tank. 

The underground water supply in this 
isolated part of California, 50 miles south- 
west of Fresno, is brackish. It contains a 
far larger proportion of dissolved min- 
erals than fresh water does, though much 
smaller than that of salt water. Veins of 
brackish water, sometimes hundreds of 
feet thick, run for hundreds of miles un- 
der land that receives very little rainfall. 
Next to the oceans, these veins are the 
most plentiful source of water in the 
world. Yet, until lately, when the steadily 
falling fresh-water table began to cause 
serious concern, no one gave much 
thought to making such brackish water 
drinkable. 

Coalinga was a logical community to 
try first. If it had to depend on rainfall, 
it couldn’t exist. Water to irrigate the 
enormous fields of barley, oats, alfalfa 
and cotton has been pumped from deep, 
brackish wells. Since 1926, Coalinga has 
drawn upon its own bitter wells to sprin- 
kle lawns and flower beds, wash cars, 
flush toilets and fight fires. But for 60 
years, until last March, all its drinking 
water arrived in railroad tank cars, which 
hauled it 45 miles. 

Imported water was at first emptied 
into a cistern beside the tracks and 
pumped out by hand. Later, it was car- 
ried throughout the town by water carts 
to 80-gallon storage tanks in people’s 
front yards. In 1926, two tall, central 
storage tanks were erected, one for drink- 
ing water, the other to hold brackish 
water for less-exacting domestic uses. 
Each tank was provided with its own 
pipeline network to the town. The ex- 
istence of a separate, metered distribu- 
tion system for drinking water made it 
less costly to switch from tank cars to a 
demineralization plant last March. 

The electric-membrane equipment that 
now makes the city’s undrinkable water 
drinkable is built by Ionics, Inc., of Cam- 
bridge, Mass. Similar apparatus is in use 
on Texas Towers in the Atlantic, at a 
U. S. radar base in Montana, and at a few 
oil-producing stations in the Middle East. 

Its functioning depends on the fact 
that salts and minerals in solution break 





brassy, laxative, and so hard it curdles shaving cream 


down into invisible particles with posi- 
tive or negative electric charges. These 
charged particles are called ions. When 
a mineralized solution is placed in a con- 
tainer between positive and negative elec- 
trodes, a direct current is passed through 
it. Positively charged ions tend to move 
toward the negative electrode, negative 
ions toward the positive electrode. 

The basic unit of the Ionics equipment 
is a stack of 300 thin sheets, or mem- 
branes, of ion-exchange resin. They are 
separated by 300 spacers with intricate 
channels cut in them for water to follow. 
Membranes and spacers are 18 by 20 
inches in area, each only a few thou- 
sandths of an inch thick. Altogether, they 
make a pile two feet high, clamped be- 
tween steel plates containing electrodes. 

Brackish water is piped to and from 
the stack in two separate streams, cir- 
culating through alternate spacers. Water 
can’t penetrate the membranes, but ions 
can. 

When the electrical current is turned 
on, half the membranes allow positively 
charged ions from the water, such as so- 
dium, calcium, sulphur and magnesium, 
to pass through them. Alternate mem- 
branes permit only negatively charged 
ions to get by. As a consequence, one 
stream of water constantly loses part of 
its mineral content, while the other 
stream gains some. 

‘The greater the concentration of min- 
erals in the water, the more stacks are 


BITTER WATER IS MADE SWEET at Coalinga by be- 
ing pumped through these four stacks of elec- 
tric membranes, uncovered for the photo by 
R. O. Phelps, Superintendent of Public Works. 


needed to make it drinkable. Coalinga 
uses four, looking like a row of beehives. 

The entire demineralization plant 
doesn’t take up much more space than a 
large living room. Brackish water, at the 
rate of 30 gallons a minute, is pumped 
through each stack in turn. The stream 
being sweetened for the city to drink— 
20 gallons a minute of the total flow— 
loses about 40 percent of its remaining 
minerals in each stack. The rest of the 
water is called the waste stream, but not 
much of it is wasted. Seven gallons a 
minute are routed into one or the other of 
Coalinga’s two small, roofed reservoirs, 
for any use but drinking and cooking. 
Only three gallons a minute go into the 
sewer. They contain not only concen- 
trated minerals but an acid solution that 
cleans mineral accumulations off the 
membranes in the stacks. 

Though three or four citizens thought 
at first that they detected an unpleasant 
change in the taste of their drinking 
water when Coalinga changed over from 
tank cars to electric membranes, most 
members of the community seem satis- 
fied. One aspect of the change pleases 
them very much. Drinking water hauled 
in on the railroad used to cost $7.50 per 
1,000 gallons. Coalinga now produces its 
own for around 80 cents per 1,000 gal- 
lons. And once the new plant is paid for, 
residents can look forward to a generous 
cut in the cost of wetting their whistles. 
—Wesley S. Griswold. 


THESE ARE SAMPLE MEMBRANES from a deminer- 
alizing stack, with a spacer between them. The 
darker membrane lets only negative ions get by; 
the other one passes only positive ions. 


1 





TV Crosses Atlantic 
By Going Slow 


How it’s done: 


Movies of 

scene are 

rushed to studio 
for fast processing 


16-mm. negative film is passed through 


film-scanning console below 


Electron beam scans 200 horizontal 
lines across every other frame of 
film, taking 8 seconds to complete 
each frame 


Electrical signal from scanner, 
corresponding to light and dark 
of picture, is impressed on 
carrier wave by modulator (right) 








set now, thanks to clever electronic 

and optical trickery that gets the 
pictures across the ocean fast by slowing 
them down. 

Transatlantic telecasts began this sum- 
mer in proper regal fashion with a shot of 
Queen Elizabeth boarding a Canada- 
bound jet. The scene lasted two minutes— 
but required 244 hours to transmit over the 
telephone cable. Previously movies had to 
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Yu can watch Europe on your TV 


BIG SQUEEZE gets TV film pictures 
through transatlantic telephone cable. 
British Broadcasting engineers remove 
fine details from pietures to be sent by 
(1) limiting horizontal definition, (2) 
slicing each picture into 200 horizontal 
lines instead of the 405 standard in 
British TV and (3) skipping eve 

other picture completely. This still 
leaves 100 times more information yer 
second than phone cable can handle. 
So they slow down the actual transmis- 
sion 100 times, taking 100 minutes to 
send one minute’s worth of film. Time 
is speeded up again to normal at re- 
ceiving end, but detail cannot be re- 
stored and pictures are coarse and con- 
trasty, as actual photo ( at right) of the 
TV image received in the U. S. shows. 


Modulated 
carrier wave 
enters 
transatlantic 
telephone 
cable in 
Scotland 


be flown across the Atlantic for telecasting 
(best time: eight hours) . 

This is Europe-to-America TV direct, 
but not live. Movies of the scene are rushed 
to British Broadcasting Corporation stu- 
dios, processed, and then converted into 
electrical signals by a special TV scanning 
device. The signals cross the ocean to 
Montreal over the transatlantic telephone 
cable, are then converted back into light 
and put on movie film again. The regen- 





First cabled TV looked like this. Photo was made off his home TV screen by PS’ Bill Morris. 


NH 


In Montreal 
frequencies 
that got out 

of step during 
cable trip are 
corrected by 
equalizers, and 
Signal is 
demodulated 


erated film is transmitted from Montreal 
to the rest of Canada and to the U. S. the 
same way ordinary TV movies are. 

The system for cabling movies (see 
sketches) is similar to the one that news- 
papers use to transmit still photos by tele- 
phone. 

The hard part is getting the pictures 
over the telephone cable — movies carry 
some 4,000,000 “bits” of information per 
second, while the cable has room for only 


| = 
m= 


Electron 
beam 
traces out 
picture in 
scanning 
console 


Twin lenses record same picture 
on adjacent frames simultaneously 
to replace frame that was 

skipped during transmission 

This film is then televised in 

the usual manner 


1,500 bits per second. The secret is to slow 
down the movies and reduce the informa- 
tion content electronically. 

Live TV (50,000,000 or more bits of in- 
formation per second) still can’t squeeze 
into the narrow pathway of a telephone 
line. That kind of a show will have to wait 
high-orbiting communications satellites 
(PS April), which can bounce informa- 
tion-loaded radio beams across the ocean. 
One should be in orbit in a year or so. 
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Railroad missile car is loaded at right-of-way warehouse. 


Sal 


Underground roundhouse could 


Could Rail-Riding 
Missiles Avert 
Surprise Attack? 


U. S. experts propose new strategy —firing missiles from 
railway cars—to solve problem of sitting-duck rocket bases 


sia’s Sputnik I soared into orbit—the 

U. S. has been worrying about the 
possible destruction of its retaliatory mis- 
sile bases by a surprise attack. These per- 
manent sites for our own intercontinental 
ballistic missiles could theoretically be 
wiped out in a twinkling. 

Now the Air Force believes it has come 
up with an answer—put the missile launch- 
ing pads on railroad cars. Keep shunting 
them around the country, and so play 
hide-and-seek with an enemy as our mis- 
sile-armed subs could do at sea. 

Plans have been drawn for manufactur- 
ing perhaps as many as 200 missile rail- 
road launcher-trains. They would travel 
camouflaged over the 389,000 miles of rail- 
way trackage in the U. S., lost to hostile 
missiles among each day’s 15,000 freight 
train movements. Some trains would be 
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| Von almost two years—ever since Rus- 


on the go constantly. Some could be dis- 
persed at sidings, in mines, tunnels, and 
warehouses. The trains could launch 
scores of ICBMs toward enemy targets 
within minutes of notification. 

The missile trains are designed to fire 
the Minuteman, a solid-fuel, 55-foot 
weapon to be operational in 1962. 

A President’s Committee has made a 
further recommendation—that such trains 
be manufactured for nations in the North 
Atlantic Treaty Organization. These 
would ride the Western Europe rail net- 
work carrying the Polaris missile. 

As yet, no green light has been given a 
manufacturer. What the mobile missile 
launchers might look like is shown in the 
accompanying artist’s conceptions of de- 
signs that have been drawn jointly by Paul 
Hardeman, Inc., of Los Angeles, and the 
Bethlehem Steel Co. 








2 
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be used to conceal launcher cars. Power rams raise steel-capsuled missile to firing position. 


Missile is fired directly out of the capsule. Steel shields deflect flames from the launcher. 
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PS Picture News 


HIGH RIDER. The tractor on stilts 

shown above in a gooseberry field in Kent, plane carries two people, and has a range 
England, is a conversion froma standard of 350 miles. Its 85-hp. pusher engine 
tractor. It’s made for harrowing between _ gives a cruising speed of 80 m.p.h. Built 
rows of crops up to 414 feet tall. Wheels by Jensen Aircraft, Glendale, Cal., it 
can be set five, six or seven feet apart. has manually retractable landing gear. 


BOLTED HOUSE. 
A prefabricated two- 
story building (right) on 
the University of Mich- 
igan campus was put up 
with wrenches. Its pan- 
eled interior (left) can 
be altered quickly, worn 
parts can be discarded 
and replaced, or the 
entire structure can be 
dismantled, moved and 
reassembled easily. 


RAINMAKER. Long 
swinging arms of the big 
sprinkler at left irri- 
gate an acre of California 
grain land in one setting. 
The 70-foot nozzle booms 
can be lowered for mov- 
ing under power lines to 
other parts of the field. 
When spraying, they ro- 
tate like a lawn sprinkler. 
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“T’d like to see them make...” 


OVERHEAD TOWLINES for use on bridges and 
in tunnels. A stalled car could be hooked to 
the line and puiled out of the way fast.—Alex- 
ander Morris, Mahopac, N.Y. 


A TRANSPARENT MAILBOX. With a clear plastic 
box you could see if mail had been delivered. 
The box wouldn’t rust or require painting.— 
Rick Megenity, Seattle. 


A TOOTHBRUSH on a Hexible cable that could 
be attached to an electric razor. It would clean 
your teeth with a rotary motion.—W. R. Bottger. 
Oklahoma City. 


A BACK PACK FOR OUTBOARD MOTORS. Clamped 
to a board mounted on the pack, the awkward 
motor could be carried with greater ease.— 
R. M. Woodbury, Natick, Mass. 


A POWDERED-SOAP DISPENSER you could re-use 
on each new carton. Like a jigger dispense: 
for liquor bottles, it would pour out a measured 
amount.—Carl Hirschfeld, Los Angeles. 





Everyone has his own pet idea of a gadget that he would 
like to see in general use. The five ideas illustrated above 
were suggested by Poputar Science readers. What's 





yours? We will pay $5 for each one published, Please use 
Government postcards only Write name and address 
clearly. Contributions cannot be acknowledged or returned 








Here’s where your auto dollar goes. 
Some items you can’t change, but— 


How Much 


Do You 
Actually 


Save 
With a 


Small Car? 


REPAIRS 





By Harry Walton, .x:hor o; 


Popular Science Standard Guide to Economy Cars 


ee HY drive that little beetle just 
to save 50 bucks a year on gas?” 


asks the big-car fan. 

“Tt’s 50 dollars in my pocket,” retorts 
the economy-car owner. “And I save still 
more in other ways.” 

What’s the straight dope on small-car 
“economy”? To find out, I interviewed: 

@ A prominent firm of fleet-cost engi- 
neering consultants. 

@ A commuter using two cars, one of 
them a Fiat 600. 

@ Long-distance movers, whose estima- 
tors drive Renault Dauphines. 

@ A manufacturer whose salesmen use 
Kharmann-Ghia Volkswagens. 

@ A Hillman owner with a complete 
expense record for 100,000 miles. 

@ A small-city cab company operating 
Fiat 1100 sedans. 

Their answers show that you can save 
with a small car on some important items. 

Car expenses break down into two 
main groups—fixed costs that stand pat 
whether you drive 2,000 miles or 20,000 
(insurance, license and depreciation) ; 
and variable costs that depend on the 
mileage driven (gas, oil, tires, lubrication, 
adjustments and repairs). 
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You probably won’t save on insurance 
by buying a small car. Liability insurance 
costs the same as for a big one. Fire and 
theft coverage is priced on value—and a 
new small car may be worth more than 
an older large one. You’ll probably pay 
more for collision insurance—the lower- 
priced $100 deductible may do for a de- 
preciated automobile, but fuller coverage 
is generally preferred on any new, largely 
unpaid-for one. 

You do get a break on license costs 
in some states, thanks to the economy 
car’s lesser weight and lower engine rat- 
ing. In one case where both city and 
state licenses are required, fees for a Ford 
V-8 come to $49. Licensing a Peugeot 
in the same area costs only $21.50. A 
two-car salesman pays $17 less each year 
to buy a New York plate for his tiny 
Renault 4CV than for his Cadillac. 

Depreciation is a hard nut to crack 
with any car except the Volkswagen, 
which drops a few hundred dollars the 
first year. Among other imports, first-year 
depreciation runs from under $400 on a 
Fiat 600, Hillman or Renault to over $600 
on a Peugeot and $700 on a Borgward. 
On the popular smaller cars the average 
is 25 percent, whereas first-year depre- 
ciation on the American Big Three may 
be, some accountants say, as much as 39 





INTEREST ON LOAN 


LICENSES 
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OIL AND LUBRICATION 


TIRES 
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How engineers compare costs of a V-8 and an economy six 


BELOW are car-cost allowances for employees 
driving their own cars on company business, 
as computed by Runzheimer and Company, 
Inc., Chicago consulting engineers, who have 
been studying national fleet costs for 25 years. 


These figures, for automobiles operating in 
metropolitan Chicago, are based on a yearly 
average of 10,000 miles. Both cars have auto- 
matic transmission, heater, radio and other 
standard accessories. 





Operating in metropolitan area where 
percent of driving is “stop and go” 


1959 FORD 
FAIRLANE V-8 
two-door sedan 


1959 RAMBLER 


AMERICAN SIX 
two-door sedan 





Standard miles per gallon 





Normal gas price in operating area: (per gal.) 


Gasoline and oil: (per mile) 


Maintenance: (per mile) 
Tire repair and replacement: (per mile) _ 


13.5 
33.0¢ 
2.58¢ 
.70¢ 
ATE 


18.0 
33.0¢ 
1.93¢ 
-70¢ 
-37¢ 





TOTAL VARIABLE COSTS: (per mile) 


3.75¢ 3.00¢ 





Fire and theft Insurance: 


Liability insurance: 


City and | state licenses: aban 
Yearly depreciation (2% year trade-in) 


Interest (on 75 percent of car price) 


$23.00 
150.60 
49.00 
682.00 
66.90 


$18.00 
150.60 
23.50 
538.00 
56.75 





TOTAL YEARLY FIXED COSTS: 


$971.50 $786.85 





Fixed costs per mile (10,000 miles yearly) 


9.71¢ 7.87¢ 





TOTAL ALL COSTS: (per mile) 


13.46¢ 10.87¢ 


ee deco he pepewsedesioceacacgeascsces 
podeepotepebepdedecidegedored 





Gas mileage and maintenance are based on actual 
fleet records. Insurance and license costs are for the 
Chicago metropolitan area. Runzheimer and Com- 
pany base the depreciation figures on their recom- 
mended practice of trading a car at the end of 30 
months or 45,000 miles, whichever occurs first. For 


private use, a four-year trade is more economical and 
will reduce the annual depreciation by about $175. 
interest costs assume you would need a loan of 
75 per cent of the purchase prise at five percent, and 
are averaged out over the 214-year period (interest 
falls off as payments on the principal add up). 
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Case-history 
cost for 

two popular 
economy cars 


The figures at right are 
based on actual operat- 
ing records of the 
Weeks Moving and 
Storage Corporation 
(Dauphines) and 
Frederick Lockwood 
(Peugeot). The Dau- 


»wer Wareho 


uses 


WEEKS 


MOVINGE sroR aca 


S RENAULT ; 
* DAUPHINE « 





phines are driven in a 


- Miles per galion 
metropolitan suburban = 





area, and the gas mile- 


Normal gas price (per galion) 





age shown is a low fleet 
average. That for the 


Gasoline and oil: (per mile) 





Peugeot has been re- 


Maintenance and tires: (per mile) 





downward to ap- 


TOTAL VARIABLE COSTS: (per mile) 





rhe pe yo the same 
ind of driving. For 


Fire and theft insurance: 





comparison, gas, li- 


Liability insurance: 
cense and insurance 





costs shown are for the 


City and state licenses: 


e . ds let ted tak ee kee 





Chicago area, and de- 
preciation is figured on 


Annual depreciation: 





a 30-month trade-in. Interest: 





The Peugeot mainte- 
nance figure includes 


TOTAL YEARLY FIXED COSTS: 





.526 cents per mile for 


Fixed costs per mile (10,000 miles annually) 


" 





actual repairs to date, 
plus an estimated .32 


TOTAL ALL COSTS (per mile) 


beseseverde 
pesesesenese 


aE 





cents per mile for tires. 


percent, or $1,049 on a Ford, Chevrolet 
or Plymouth delivering at under $2,700. 

If, like most private owners, you keep 
the car four years, you can average out 
depreciation on a Big-Three V-8 to about 
$430 a year. On a lower-priced import it 
should be considerably less, though with 
new American-made small cars coming, 
it is impossible to forecast what even the 
redoubtable VW will be worth four years 
from now. 


FOUR FIAT TAXIS like this average 25 to 30 
miles per gallon in stop-and-go driving, the 
operators report. Clutch repairs were needed 
and tires recapped at about 30,000 miles. 
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Depreciation, like taxes, will always be 
with us. But the economy car does smooth 
some rough edges off it. 

Small one-time savings show up in 
price. Freight and preparation charges 
for an economy car are somewhat more 
modest than on big cars. Many, though 
not all imports, include a heater as stand- 
ard equipment. A few even throw in 
white sidewall tires. 

On lower-priced models you naturally 
pay less Federal and sales tax, and 
smaller interest charges. But these sav- 
ings dwindle as you climb the price 
scale. On the four-cylinder “compact” 
cars you could pay as much as on a six- 
cylinder domestic model. 

The gas economy of the small car is 
generally conceded even by die-hards in 
the big-car camp. Small four-passenger 
sedans deliver up to 40 miles per gallon. 
Some of the bigger “compact” fours get 
only 22 in overall highway and city driv- 
ing. But compare this with the 13.5 miles 
that Runzheimer and Company, Inc., 
fleet-managing consultants to many car- 
using companies, find average for a 1959 





In 1953 Malcolm Mil- 
ler, of Knoxville, 


ed to drive it for 100,- 
000 miles, far beyond 
the point at which ex- 
perts advise trading. 
At right is his record 
of what he spent on the 
car. 

The original English 
tires were recapped at 
60,000 miles, discarded 
at from 76,000 to 97,- 
000 miles. Tire costs 
shown include punc- 
ture repairs, recap- 
ping, and the cost of 
new replacements. 

Maintenance and re- 
pair costs include 
needed body work, a 
complete paint job, 
washing and polishing. 
The yearly deprecia- 
tion shown is based on 
a 76.1 percent loss over 
five years. Interest, not 
shown in the owner’s 
record, is an assumed 
average over the five- 
year period. 


Ford V-8 in heavy-traffic city driving. 

As you would expect, our domestic six- 
cylinder cars lie between the V-8s and 
the four-cylinder imports in economy. 
Runzheimer fleet studies credit the Ram- 
bler American six with 18 miles per gal- 
lon in metropolitan traffic. 

A commuter who covers 24 miles to 
and from his railroad station daily, and 
whose wife travels even farther on fam- 
ily errands, used 781 gallons of gas in 
a 1957 Chevrolet and a 1940 Pontiac over 
a 12-month period. Keeping the Chevy, 
he replaced the Pontiac with a Fiat 600. 
In the following 12 months he used 614 
gallons, a saving of 167 gallons, or $50 
at 30 cents per gallon. 

The insurance agent, who saves his 
Cadillac for long hauls, does about 250 
miles of stop-and-go driving weekly in 
his 4CV on two dollars worth of gas. His 
big car burned eight dollars worth for 
the same mileage. 

Getting down to business. A division 
manager of Otarion Listener Corpora- 
tion of Ossining, N. Y., makers of hearing 
aids, was paid seven cents per mile for 


using his own big car in California. In 
a 914-month period he received $672 for 
9,607 miles of travel, an amount he found 
did not cover his operating costs and 
depreciation. 

The company bought a Kharmann 
Ghia for his use. In the same period for 
1958 he drove it 12,146 miles, spending 
$138 for gas, $58 for servicing, oil and 
repairs, and $21 for storing, parking and 
cleaning the car. This comes to under 
2.3 cents per mile, to which must be added 
depreciation, insurance and license costs. 
But the saving was dramatic. 

In Rockville Centre, N. Y., the Weeks 
Moving and Storage Corporation pro- 
vides its estimators with Renault Dau- 
phines. Records of three of these show 
that one delivered only 30.7, another 
33.4 and the third 40 miles per gallon. 
Despite this variation, all show substan- 
tial savings over cars previously used. 

You'll save at the gas pump with an 
economy model, but the big difference 
shows up only if you cover lots of miles. 
The 3,500 mile-a-year owner may pocket 


[Continued on page 212] 
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FAST LAUNCHER. 
Here’s' how the Atlas, 
shown being erected at 
left, will be put into the 
air in a hurry at SAC 
operational bases. In- 
stead of being held on 
gantries, as at test bases, 
the ICBM rocket will 
be stored horizontally 
(top), raised to firing 
position (right) two 
minutes after the press 
of a button. It will move 
from assembly plants on 
the new carrier below, 
backed into and strapped 
on the launcher. 








AIR AFT 


BIG AIR TERMINAL. 
Miami’s new air terminal 
building, said to be the world’s 
largest under one roof, will 
be opened this winter at its 
2,878-acre International Air- 
port. The building, designed 
in the shape of a huge arc 
(left), is 3,000 feet long, cost 
$21,000,000 to construct. An 
adjacent parking area will 
handle 5,000 cars. Planes, in- 
cluding jets, have runways up 
to 9,400 feet with room for 
expansion to 11,200 feet. 
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SO LITTLE WAS KNOWN about the 
“rock oil” Drake’s backers meant 
to exploit that their 1855 stock 
certificates bore this conception of 
the work. The engraving illustrated 
the company’s intention to “bore, 
dig or mine” for the petroleum. 


Just 100 years ago—hard 
work, ingenuity, and some 
pretty weird machinery 
set off The Great American 


ICL, 
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HIS month the oil industry celebrates its 

centennial. Just 100 years ago the first 

commercial oil well was brought in near 
Titusville, Pa. In that backwoods village in Au- 
gust, 1859, began a boom that was to afford men 
the greatest opportunity of the century—perhaps 
of all time—to strike it rich. 

Pennsylvania’s ’59ers did not even have to 
travel far. The oil country was on the very door- 
step of the populous East.. Drilling rights were 
obtainable for a few dollars and a share in the 
prospective oil. Wells could be sunk with 


THE WELL THAT STARTED IT. In this photo taken by John 
Mather in 1861, Edwin L. Drake (with beard) stands 
near the well he brought in in 1859. Though never itself 
a big producer, it sparked the great oil boom. 





MYSTERIOUS OIL PITS near Oil Creek may have 
been the work of a race preceding the Indians. 
Roots of 300-year-old trees running through 
some of the 2,000 pits testify to their age. Log 
cribbing is half-lapped at the joints, a construc- 
tion Indians did not use. The oil seeped up 
inside the pits to form storage pools. 


TIGER BY THE TAIL. When Silliman called the 
oil a valuable raw material, a company formed 
to exploit it sent Edwin L. Drake to Titusville. 
Finding the land a pool from which only a few 
gallons a day could be skimmed, he had a well 
dug to tap a more generous supply. But inrush- 
ing water almost drowned the diggers. 


primitive tools and muscle power. Mil- 
lionaires were made by sweat, persistence 
and a modicum of luck. 

The sticky, bluish-green gunk from 
the earth was to prove more potent than 
gold. From a mere spark in the new- 
fangled kerosene lamp (which ran the 
great whaling ships off the map), oil was 
to become the life blood of the horseless 
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ROCK OIL PUMPED UP by salt wells was consid- 
ered a nuisance and dumped in a nearby canal. 
One day in 1845, a boy threw a torch into the 
water. The oily surface burst into flame for 
hundreds of feet. The incident furnished dra- 
matic proof that the despised stuff was good for 
something: It would burn with enthusiasm. 
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FROM SALT WELLS in the area Drake learned 
the rudiments of cable drilling. Told by his 
backers to abandon work, Drake used his own 
credit to buy a “Long John” steamboat-type 
boiler and a six-hp. engine. His derrick was 
made of four 30-foot poles, set 12 feet apart at 
the bottom and three feet apart at the top. 


carriage, the wing beat of the Wright 
Brothers’ original flying machine, the 
sinews of motorized warfare and the 
power of today’s jet-age planes. 

Crude oil was known to the ancient 
Chinese and in the Near East. In this 
country, the Indians used it as a medi- 
cine. But there is evidence than an even 
earlier race, the mound builders of the 
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PALEFACE MEDICINE MAN, Samuel M. Kier 
bottled the black gunk from his father’s salt well 
as a remedy for man and beast. Sensing its 
value as a lamp fuel, he set up a one-barrel still 
in Pittsburgh in 1851. So popular was his pale 
yellow “carbon oil” that he soon enlarged the 
still to make it a five-barrel producer. 


THE FIRST USE OF CASING occurred when water 
flooded the wooden conductor pipe in which 
the drill worked. Drake then thought of driving 
cast-iron pipe to the first rock layer 32 feet down. 
On Saturday, August 27th, the drill stopped at 
69 feet. Sunday morning, driller William Smith 
discovered that there was oil in the bore. 


Mississippi Valley, collected it in pits 
dug for the purpose. 

By 1807 white men were collecting it 
by the even more primitive method of the 


redskins—skimming it off pools and 
creeks, or soaking a cloth in the oil scum 
and wringing it out. Called Seneca or 
Genesee oil, the black stuff was sold as 
a cure for “‘rheumatick pains.” 


OlL TOOK A GIANT STEP AHEAD when Dr. Francis 
Brewer took a sample from his father’s farm to 
Dartmouth University. Young George Bissel 
saw it and in 1854 engaged Prof. Benjamin 
Silliman Jr., of Yale, to analyze and evaluate 
it. In a kitchen lab, Silliman broke down the 
crude petroleum into its various fractions. 


THE BOOM WAS ON. William Barnsdall, a shoe- 
maker, drilled on a relative’s farm near Drake’s 
well. Mounting a hickory pole on a post, he hung 
the drilling tool from the springy end and 
“kicked down” the well to a depth of 80 feet 
by jumping on stirrups. He brought in the first 
of the wells that followed Drake's success. 


A Pittsburgh man named Kier was far- 
seeing enough to seek other uses for oil. 
He set up a still to refine it for lamp use, 
so becoming the first refiner. A cheap 
lamp oil was badly needed. So were 
lubricants for the multiplying wheels of 
the industrial revolution. 

The first oil well was drilled by an 
ex-railroad conductor, Edwin L. Drake. 
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Deserted by his backers, he struck oil at 
the providentially modest depth of 69 
feet. The boom was on as alert villagers 
staked out drill sites. 

Many a man “kicked down” a well to 
riches with a drill tool suspended from 
a springy bough and driven up and down 
with his own leg muscles. Speculators, 
gamblers and land sharks poured into 
little Titusville. Teamsters and coopers 
amassed fortunes hauling oil and building 
barrels to hold it. 

Gushers came in as wells were drilled 
deeper, to 400 feet or more. Some 
spouted three to four thousand barrels a 
day. Such overbundance almost brought 
disaster. In 1861 the price fell. It 
dropped to 20, 15 and even 10 cents per 
40-gallon barrel. 

Some freak wells flowed for so many 
minutes, stopped for a time, and then 
spouted again, all to a rigid schedule. 
But eventually gushers subsided and oil 
had to be pumped up. 

Torpedoing oil wells to restore their 
flow was the idea of a Union officer, 
Colonel E. A. L. Roberts. In 1865 he 
first exploded a gunpowder charge in a 
well. Later he learned to use nitroglyc- 
erin. The practice became common, 
spiced with patent fights, lawsuits, and 
picturesque ‘“moonlighters’” who _ torpe- 
doed wells by night to avoid paying 
Roberts his royalties. 

Lethally sensitive, nitroglycerin was 
brought to the well by horse and buggy, 
accompanied only by the shooter. En- 
gaged in perhaps the loneliest work in 
the world, he poured the “shot” down the 
casing. 

If all went well, he was rewarded with 


wh 
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DRAKE’S DRILL RIG was patterned on those used 
for driving salt wells. A heavy chisel-edged tool 
bit lowered into the casing was raised and 
dropped by a walking beam linked to the engine 
shaft, pulverizing the rock. To remove water, 
mud and chips, the tool was hoisted out by a 
bull wheel and a sand pump or bailer lowered. 


THE FIRST GUSHER was 
the Buchanan well, near 
what is now Rouseville. 
On an April evening in 
1861, it began spouting 
a great column of oil. 
As a hundred people 
watched the marvel, fire 
in a nearby boiler ig- 
nited vapor-laden air. 
The gusher became a 
tower of flame. Even 
the ground burned. 
Nineteen men died. 





WHAT Mathew Brady 
did for the pictorial his- 
tory of the Civil War, 
a young Englishman 
named John Mather 
did for the Pennsyl- 
vania oil rush. After 
learning from an itiner- 
ant photographer the 
new art of the camera— 
with its clumsy wet 
plates—Mather heard of Drake’s well 
and headed for it. 

He stayed in the oil region all his life, 
following the big strikes from town to 
town. The photos in this article are 
from his files. 


WHEN THE RAILROAD CAME, oil barrels were 
shipped as on this train photographed near 
Rouseville. Amos Densmore in 1865 devised 
the first tank cars, putting two round 45-barrel 
tanks on a flatcar. So profitable was the Oil 
Creek Railroad that it paid 25 percent in its 
first 14 months, as high as 53 percent later. 


high pay and a three-day headache from 
nitro fumes. But mortality among shooters 
was high. 

Pipelines came along as early as 1865, 
when bad roads, high teamster charges, 
and oil flowing faster than it could be 
taken away inspired an oil buyer to 
build one. Samuel Van Syckel laid five 
miles of two-inch pipe that moved 80 
barrels of oil per hour. This first pipe- 
line sparked not only others like it, but 
a long, bitter feud with teamsters. 

Among all the fabulous gushers, no 
well created more wonder than one de- 
scribed by Hildegard Dolson in her book 


ee On <A 
OIL WENT TO MARKET by wagon, flatboat and 
river steamer, but most spectacularly on the 
spring freshet. Upstream dams were shut, oil 
loaded on whatever would float, and the water 
loosed to sweep all before it. In 1864 a boat 
lodged against a bridge pier at Oil City (above ). 
The stupendous jam caused great loss. 
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FIRE AND FLOOD engulfed Titusville in June, 
1892, when a dam broke after heavy rains and 
a refinery caught fire. Storage tanks blew up. 
The burning creek carried the fire to Oil City, 
killing 125 persons. Mather took this photo of 
the disaster—a holocaust that would strike at 
him: In it, he lost 16,000 negatives. 


The Great Oildorado. The driller of a 
hillside well, feeling the bit drop through 
the rock it was drilling, sent down the 
bailer. It brought up a foamy amber 
fluid like beer. 

It smelled and even tasted like beer. 
Astounded visitors came to sample it and 
to toast the driller who had struck some- 
thing better than oil. Last to come was a 
red-faced German. 

“Gott im himmel!” he roared. 
haf broke into Grossman’s vault!” 

Grossman, a brewer, kept his product 
in a cave under the hill. The drill had 
broken into a tun of beer.—Harry Walton. 
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AIR SNATCH. Here’s the Air Force’s newest method of recovering missile 
capsules in flight. The Fairchild C-119 above was specially modified to 
handle the recovery gear, shown at right with a snared practice capsule 
being reeled in by winch. The drawings at far right show how the device 
works: With trapeze-like equipment let out through the cargo hatch, the 
plane overtakes and snatches a parachuted capsule and pulls it in. The 
equipment was designed for the recovery of capsules retro-rocketed from 
orbit on a re-entry trajectory, as part of the Discoverer program. 
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WIRE-LAYING COPTER. ‘Twin dispensers on the side of this whirlybird 
make combat-communication wire laying swift and easy. Signalmen 
splice reels (1), load them in the dispensers (2), make ground connec- 
tions (3) before takeoff, and fly with reels unwinding at 60 m.p.h. 


§§ POPULAR SCIENCE AUGUST 1959 





PS Picture News 





Each reel contains a half mile of wire, and a helicopter carries 200 reels. 
Gls in the 101st Airborne Division at Fort Campbell, Ky., thought up the 
idea. Earlier flights had a four-mile limit with a wire-paying jeep or me- 
chanical mule slung under the bird. It’s all the wire the vehicles can carry. 





By Wesley S. Griswold 


STOLE a wallet, right under the 
I noses of the Los Angeles police. In 

fact, a tall, grinning sergeant watched 
me do it. 

The wallet was crammed with stage 
money—$510 in make-believe bills. I 
swiped it as part of a conspiracy with the 
sergeant to see if I could fool a lie de- 
tector. The plot failed. The lie detector, 
whose proper name is polygraph, caught 


KEEPING TRACK OF EMOTIONS, the three styluses 
of the polygraph write the record of the author’s 
instinctive reactions to questions. The graph 
paper moves at six inches a minute. 
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Photos by Robert Austin 


me cold in the only lie I told. Here is 
how it happened. 

From reading scores of crime stories in 
Los Angeles newspapers, I had long been 
aware that the local police frequently 
give lie-detector tests to suspects, wit- 
nesses and surviving victims—when they 
can get the individual’s consent. 

This struck me as curious, for I knew 
that California law does not permit the 
result of a polygraph test to be used as 
evidence in court—except on the rare 
occasion when defense, prosecution and 
judge all agree on it in advance. Most 
states are as stern as California in their 
skepticism about lie detectors. 

Why, then, I wondered, does the Los 
Angeles Police Department, widely known 
for its devotion to scientific methods, per- 
sist in consulting this legal outcast, the 
polygraph? Is the gadget more reliable 
than the law will admit? How does it 
work? How sensitive is it? Can it be 
deliberately deceived? 

With these questions in mind, I ar- 
ranged to get acquainted with a lie 








Lie Detector 


THE FIBBING AUTHOR (far left) 
gazes at a blank wall in Los 
Angeles Police Headquarters 
while Lt. George H. Puddy, 
operating a lie detector, notes 
telltale record of a falsehood. 
The evidence of a lie is indi- 
cated by arrows on this strip of 
graph paper. The peak in the 
middle line is the galvano- 
graph’s record of the author's 
unconscious rise in tension as 
he prepared to fib. The sharp 
blip in the bottom line shows 
that his heart made a little leap. 
The quavery downstroke in the 
top line is the track of a sigh of 
relief that the lie was over. 
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detector at the handsome new police 


headquarters. 

My conspirator there, the sergeant, 
first asked me to choose one box from a 
pile on his desk, and take what was in it. 
The box I picked contained a wallet. 

“Count the fake money in it before you 
put it in your pocket,” the sergeant said. 
I did so. 

“Now,” he said, “I’m going to turn you 
over to our chief polygraph operator, 
Lt. George H. Puddy. He’s assistant com- 
mander of the Scientific Investigation 
Division. Ill tell him you’ve stolen a 
wallet, but he doesn’t know how much 
money is in it, and you’re not going to 
tell him. However,” he added, with a 
wink, “he’ll find out!” 

That’s pretty unlikely, I thought. The 
sergeant led me through a series of doors 
to a plain little room deep inside the 
building, far removed from distracting 
sights and sounds. 

The remote room we finally entered 
had bare brown walls and very little fur- 
niture. There was a straight chair, with 


MOST SENSITIVE INDICATORS of the emotional 
flurries that accompany lying are very often 
the polygraph’s electrodes. They register nerve 
tensions that make the subject’s fingers sweat. 


elongated wooden arms. Beside it stood 
a steel desk. There was a rectangular 
opening in the top of the desk, and some 
knobs and a rubber bulb next to the open- 
ing, which contained a strip of graph 
paper with three styluses resting on it. 
The desk had a chair, and in one corner 
was a coat rack. That was all. 
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Actual criminal cases show but not to be dead, was seriously ques- 
' id s tioned by investigators. One witness, an 
$s cop aged lady, was thought to be imagining 
things. The other, believed to be telling 
the truth, was lying. The lygraph 
proved the first was a dependable witness, 
and so exposed the other’s lies that she 
confessed to them. The case thereafter 
quickly developed as one of murder. 
On another occasion, a middle-aged 
Who killed the Black Dahlia? Los Angeles barfly was found in a remote 
The murderer of this unfortunate girl, glen with her head bashed in, and seven 
whose weirdly mutilated body was found men were under suspicion. The polygraph 
in a vacant lot in Los Angeles early on helped eliminate all seven and pin the 
the morning of Jan. 15, 1947, has never blame ona previously unsuspected eighth, 
been caught. Yet at various times since who was the actual murderer. Unnerved 
then, 37 men have confessed to the killing. by the polygraph, he admitted it. 
The polygraph has clearly demonstrated The lie detector also has had its lighter 
that every one of them, for incompre- moments. Not long ago, it gave Los An- 
hensible reasons of his own, was lying.  geles police unmistakable evidence that a 
Investigation confirmed its findings. burglary suspect reacted with strong emo- 
A recent lurid case in which the poly- _ tion whenever cherry pie was mentioned. 
graph figured importantly was that of When this fact was revealed to him, he 
Mrs. Elizabeth Duncan, of Santa Barbara, looked dismayed, and admitted his guilt. 
who was found guilty of having hired a He had made the mistake of leaving his 
couple of Mexican laborers to murder her trademark behind. Somehow, he couldn’t 
daughter-in-law. The testimony of two _ resist eating his favorite food whenever 
key witnesses in an early stage of the case, he found it on premises he was burglariz- 
when the victim was known to be missing ing—cherry pie. 
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I hung up my coat and sat down on_ current running through you—just a few 
the straight chair. Lt. Puddy walked in. millivolts,” he said. “You can’t feel it. 
He was a husky, genial, middle-aged man But the amount of nervous tension in 
with the quiet cultivated voice and man- your body that will make your palms or 
ner of a professor. fingers sweat will cause a temporary 

He explained that he knew I had the short circuit in the current. A galvanom- 
wallet. He was going to ask mea seriesof eter in the polygraph will register the 
questions in an attempt to find out how _ short and one of the styluses will draw a 
much money was in it. I was to answer peak on the graph paper.” 

“No” to each question, whether that was Lt. Puddy returned to the desk, sat 
truthful or not, and say nothing more. down and asked me if I was ready. I 

I was to sit up, Lt. Puddy said, look said I was. He squeezed the rubber bulb 
straight ahead at the blank wall, avoid a few times, causing the blood-pressure 
crossing my legs and, in fact, make no cuff to grip my arm. Then I heard the 
movements at all. whisper of the graph paper as it began to 

The lieutenant then rolled up my left roll under the inked stylus. 
shirtsleeve and fastened a conventional “Did you take approximately $200 
blood-pressure cuff around that arm. from the wallet?” he asked softly. 

“This will record your pulse and, of “No,” I said, in an unfamiliar voice. 
course, keep track of your blood pres- “Did you take around $300 from the 
sure,” he said. wallet?” he asked, in the same low tones. 

He next hooked a length of corrugated “No,” I said, more firmly. 
rubber hose around my chest. “That’s a On went the questions, raising the sum 
pneumograph,” he explained. “It records of money $100 each time, and on went 
the rate and manner of your breathing.” the negative responses—until there had 

Then he slid two ringlike electrodes been seven. 
over the first joints of two fingers of my Then Lt. Puddy looked up with a 
right hand, and plugged a nearby cord smile. “That’s enough.” He came over 
into a wall socket. and released me from my chair. 

“Now there’s a very tiny electrical [Continued on page 216] 
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What Does This Truck Do? 
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For sequence photos of the unusual rig in action, turn page 


oo ss > = Ass 


eeeseeeeeeeeeee 


CUTAWAY COPTER. Army me- 
chanics learn how Bell’s HU-1A jet heli- 
copter works by studying a _ full-size 
model. They watch parts move inside 
the rotor hub, gear boxes and trans- 
mission through glass windows. 


PILLOW TANK, Paul 
Bunyan could rest his head 
on this largest “pillow” in 
the world. Goodyear made 
the 24- by 64-foot rubber- 
coated nylon tank to hold 
50,000 gallons of fuel oil or 
other liquid. Empty it 
weighs one ton, rolls up. 


STAIRS FOLD INTO PLANE. 
This Viscount airliner needs no boarding 
ramp—it carries its own stairway inside. 
The steps, made of light metal alloy, are 
hydraulically folded like a Venetian blind 
into a small space inside the plane. 


CONTINUED 
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ARTHRIPPER is the fastest, neatest 

mechanical ditch digger in the world, 
the maker claims. Ready to dig 30 sec- 
onds after it leaves the road, the ma- 
chine tilts backwards and claws its own 
hole in the ground. Without extensions 
it can burrow 914 feet straight down; 
with them it goes 12 feet deep. 

Once the toothed buckets have chewed 
their way to the desired depth, the truck 
gets underway. It pulls Earthripper’s 
buckets along with it, quickly extend- 
ing the hole into a ditch. At a trench 
depth of six feet, for example, the rig 
moves 23 feet a minute. If the buckets 
start to bite into buried pipes or cables, 
a slip clutch temporarily disconnects 
power to preven! damage to the under- 
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ground installations and the machine. 

Dirt scooped out can be spewed to 
either side of the ditch at whatever rate 
the operator wishes, independently of the 
digging speed. In one minute, under 
ideal conditions, Earthripper digs up 170 
cubic feet of dirt—it could fill a gondola 
railroad car in less than 15 minutes. 

The designer and builder of Earth- 
ripper is C. W. Pewthers of Bryan, Tex. 
Pewthers built a successful rubber-tired 
ditching machine in 1946. This latest 
one is radically different, however. 

Buckets and their supporting boom 
are hydraulically powered. The boom 
can be positioned to dig in any direction 
—down, at an angle, even straight back 
into a vertical bank. 
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A mile from land, its feet on the ocean floor, biggest mobile offshore rig lays sewer pipe 


Giant Pipe-Layer 
Walks on 
275-Foot Legs 


When hydraulic legs are drawn 
up, platform can be towed 
or winched to a new location 


GIANT ocean-going work platform 
with four huge legs of steel, each 
275 feet high and 17 feet square, 


is now the oddest sight in Santa Monica 
Bay, Cal. On those great legs, the plat- 


form can lift itself high above the waves. 
It can either stand firmly in water more 
than 200 feet deep, or lower itself until 
it floats. 

This 4,500-ton mobile platform, chris- 
tened the George F. Ferris, is said to be 
the largest of its kind in the world. It is 
busily engaged on a job that has never 
been done before. Using cranes and 
winches, it is setting a mighty pipe on the 
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How giant work platform lays pipe on the ocean floor 


me 


SECTIONS OF PIPE are assembled on a dry dock 
at Long Beach, in units of six sections. 


a told 
LITTLE MAN, WHAT NOW? This monumental sec- 


tion of pipe is 24 feet long, 12 feet in diameter. 
Eight sections compose one unit in the system. 


PONTOON AND PIPE UNIT are launched at Long 
Beach. Lashed together, they will be towed to 
the work site off El Segundo, 30 miles away. 
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DRY DOCK IS SUBMERGED so that pontoon can 
be maneuvered by cranes to position over pipe. 


ocean bottom. Mostly 12 feet in diameter, 
it will reach out into the sea for nearly 
six miles. Toward its end, the pipe will 
branch out in two long, slimmer arms for 
a few thousand feet more. 

Each unit of the main pipe is 192 feet 
long and weighs more than 600 tons. 
When fully assembled, some time next 
year, the pipeline will carry discharge 
from Los Angeles’ main sewage-treatment 
plant at El Segundo into deep, distant 
water, where it cannot contaminate bath- 
ing beaches. 

Sections of pipe for the George F. Fer- 
ris to lay on the floor of the bay off El 
Segundo are made on the waterfront at 
Long Beach. Each section is 24 feet long. 
Eight of them are fitted together, lashed 
to the bottom of a 212-foot pontoon and 
towed north 30 miles to the work site 
where the pipe-laying platform takes over. 

Lines from winches mounted on travel- 
ing cranes at the platform’s bow and 
sterh are fastened to hooks at both ends 
of the pontoon. These lines move the pon- 
toon forward, backward and sideways un- 
til its position is precisely right. Then 
the pontoon is partially flooded, and let 
down through the water until the pipe is 
within one foot of the bottom. Pontoon 
and pipe are then winched along until 
the pipe forms a joint with the unit 
previously laid. 

The pipe must never deviate more 
than five feet from a straight line. To 
avoid errors in fog or storms, exact posi- 
tioning is done by triangulation with 
microwave apparatus. An_ instrument 
called a Teliurometer transmits continu- 
ous microwaves on a frequency of 3,000 
megacycles. Two receivers on shore, one 
on each side of the pipeline, receive the 
impulses and relay them back to the 
transmitter. The time it takes for the 





as it wades the six-mile route of novel sewage-disposal system 
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PONTOON AND PIPE are lifted by dry dock to 
surface where they are lashed firmly together. 


PLATFORM CREW TAKES OVER, 
using lines to maneuver pontoon 
into position, Partially flooding 
causes pontoon to sink with pipe 
unit to a point one foot above 
the ocean bottom, close to the 
point where pipe will remain. 
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PARTIALLY SUBMERGED, with pipe assembly un- 
der water, the pontoon is towed to work platform. 
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PIPE IS WINCHED into position 
where it forms a joint with pipe 
previously laid. Freed of its 
burden, pontoon is pumped out 
and raised to the surface. At 
right, gravel is poured under 
and around new-laid pipe. 
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microwaves to make a round trip is an 
exact measurement of the distance. 

As the pipeline moves into deeper and 
clearer water, the jointing process will be 
watched from the platform by means of 
closed-circuit television with cameras 
mounted on the sunken pontoon. 

After the joint has been made, a tele- 
scopic pipe reaches down, like an ele- 
phant’s trunk, and is connected with a 
pair of chutes, on rails, that straddle the 


\\a8 


sunken pontoon. Then, as the crane 
travels slowly along, gravel from hoppers 
on the platform is poured down this pipe 
and through the chutes, forming a snug 
cradle for the sewer pipe. 

When that job is done, the pontoon is 
released from its burden and brought to 
the surface. Pumping it out gradually on 
the way up prevents it from popping out 
of the water. It is then ready to go back 
for another load of pipe. 
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Once a section has been added to the 
lengthening conduit on the ocean floor, 
the George F. Ferris lowers itself into 
the water, lifts its ponderous legs off the 
bottom and is all set to float to the next 
location. It climbs up and down its box- 
girder legs by means of powerful hy- 
draulic jacks, whose horizontal pins fit 
into square notches along the flanges of 
the girders. The action, on a grand scale, 
is much like that of an automobile jack. 

In the base of each leg is a large pon- 
toon which provides a broad, flat foot. 
This pontoon makes it easier for jacks to 
lift the leg when it’s time to move. 


BOARDING NET, slung over the starboard side, 
enables crewmen returning from shore leave 
to climb aboard their strange ship, which, in 
this photo, is standing on the ocean floor. 
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NO DECK GAMES aboard 
the offshore rig George 
F. Ferris. Much of the 
available space is taken 
up by huge gravel bins, 
led from tug-drawn 
barges. Also on deck are 
traveling cranes, trac- 
tors and other gear for 
laying 192-foot sections 
of sewer pipe, weighing 
600 tons per unit, on 
the ocean's floor. At 
some points this is more 
than 200 feet beneath 
the surging surface. 


Once afloat, the platform hauls itself 
ahead by pulling on forward anchor lines 
and paying out the lines to its stern an- 
chors. It will have to go through this 
“walking” process 170 times before its job 
in these waters is done. 

The George F. Ferris was towed 450 
miles down the coast from Richmond, 
where it was built. It had to lower its legs 
slightly to duck the Golden Gate Bridge, 
then lift them to their full height to 
avoid a sandbar. But there was nothing 
brisk about this process: The platform’s 
legs are jacked up or down at a speed of 
40 feet an hour.—Wesley S. Griswold. 


SEA LEGS DRAWN UP, the George F. Ferris bare- 
ly clears the Golden Gate Bridge in San Fran- 
cisco Bay on her maiden voyage to her work 
station. An ocean-going tug provides power. 





ON TARGET. These striking movie 
frames of a direct hit by a British Blood- 
hound surface-to-air guided missile were 
taken by a camera on the wing tip of the 
destroyed target drone. The camera was 
parachuted to the ground after the hit. 
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BIG MOUTH. Here’s a truck trailer 
that swallows its load. The big vehicle, 
made by Straddle Trailer Corp. of Den- 
ver, is shown, top to bottom, with hy- 
draulic-controlled side shelves down, 
backing on a load and with load in place. 


Pe te . " 
CAR DUNK. The new Dodge at left 
gets a shower at the rate of 151 feet of 
water an hour sprayed at 30 pounds’ 
pressure from all angles. Above, a fac- 
tory inspector, flashlight in hand, ex- 
amines seals at the windshield for leaks. 





How a Speedometer 


PEEDOMETERS have been on auto- 
mobile instrument panels for over 
50 years. And during most of that 
time they’ve changed little. One early 
change shifted the driven end of the cable 
from a front wheel to the transmission. 
More recently, some cars have sported a 
speedometer with a horizontal “speed 


ODOMETER WHEELS, con- 
nected through meshing 
gears to a worm shaft, are 
driven by a worm on the 


megnet shaft. 
sie ~ 


WORM DRIVE 
FOR ODOMETER 


SPEEDOMETER 
CABLE TURNED 
BY GEAR ON 
DRIVE SHAFT 
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line,” rather than the pointer on a dial. 

Despite outward differences, speed- 
ometers all make use of the magnetic 
principle described below. They have 
something else in common: By S.A.E. 
standards, speedometer cables in Amer- 
ican cars are now geared to make 1,001 
r.p.m. at 60 m.p.h.—Erik H. Arctander. 


ALUMINUM 
SPEED CUP 


ODOMETER FIGURE 
WHEELS 





PERMANENT 
MAGNET 


RIVEN by the transmission, the speed- 
ometer cable rotates a permanent mag- 
net. Surrounding the magnet is an aluminum 
speed cup with a speed-indicating cylinder 
attached. Cup and cylinder are on a shaft. 
The whirling magnet creates a rotating 
magnetic field. This induces eddy currents 
in the speed cup. These currents, in turn, 
create an opposing field. Interaction between 
the two fields causes the speed cup to at- 


, tempt to turn with the magnet. A hairspring 


restrains it, however, only permitting rota- 
tion that is directly proportional to the 
speed of the magnet—and of the car. 





CALIBRATED 
HAIRSPRING 


SPEED LINE appears in slit 
of speedometer face. Ac- 
tually, it is a color change 
that is applied spirally 
along indicator cylinder. 


Dial-and-pointer type works on 
the same magnetic principle 


IMPLER version of the 
speed-line speedometer 
(above) is the dial-and- 
pointer type. It, too, has a 
permanent magnet rotated 
by speedometer cable. A 
speed cup follows magnet- 
ically and is restrained by 
.a hairspring that lets the 
pointer move a distance cor- 
responding to car speed. 
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TAKEOFF ORDERS for the aerial tanker fleet 
come to mobile headquarters by radio. 


POWDERED BORATE and other chemicals are 
dumped into hopper, water hosed into mixture. 


ei 


LOCATION OF FIRE is pinpointed on an opera- 
tions chart; direction, distance noted. 


SLURRY TANK HOLDING 1,250 GALLONS pro- 
trudes from belly of a loaded B-25 bomber. 


“Air Raid” on a Forest Fire 


ETERAN hedgehoppers in the Los 
Angeles County Fire Department 
form an Initial Attack Group to protect 
forests. They douse trees with flame-re- 
tarding slurry at the start of a fire. The 


The just- 


PEACE SPEARHEAD. 
completed headquarters of the North At- 
lantic Treaty Organization in Paris is 
symbolically designed as the point of a 


spear. Its basement will park 500 cars. 
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slurry, a gravy-thick mixture of sodium, 
calcium and borate in water, gives trees 
and underbrush a sticky coating that just 
won’t burn. Spread from _ low-flying 
planes, it fireproofs an acre an_ hour. 


FRONT-HINGED HOOD. Britain’s 
new small Triumph Herald—earmarked 
for export to U.S.—permits full access to 
its 38.5-hp. engine with a hood opening 
forward. It comes as a sedan or a coupe. 





TORPEDO BOMBER takes 
onload pumped through 
hose into its 600-gallon 
tank. Other planes in 
fleet include PBY flying 
boats converted into 
fire-fighting tankers. 
Some carry multiple 
tanks, dumped one at a 
time or all together. 
Delivery capacity has 
peaked at 17,550 gal- 
lons an hour to smother 
burning timber. 


TONS OF SLURRY cas- 
cade down from trig- 
gered belly doors of a 
torpedo bomber flying 
low over the trees. It 
blankets fire before it 
can get out of control. 


MISSION COMPLETED, 
plane is hosed down. 
Here, a fire-fighting pi- 
lot inspects PBY’s after 
tanks to be sure no 
traces are left of the 
heavy borate slurry. 
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DESK-TOP COMPUTER. This lit- 
tle analog computer measures 15 by 17 
inches at its base. It is built by Elec- 
tronics Associates to do engineers’ every- 
day computations with high accuracy. 


CAR LOADER. Britain’s 45,000-ton 
liner Canberra has a hoist on rails for di- 
rect loading into a 60-car garage in the 
hold. Purpose: To make passengers’ cars 
easily available at ports of call. 


103 





WHAT'S 
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Tall Doors 
Add Space, 
Cut Cost 


Besides saving bumped heads, new 
floor-to-ceiling doors like the one at left 
are said to cost less and look better. They 
eliminate conventional framing, let in 
more air and light and make rooms 
seem higher and more spacious. The 8’ 
whoppers, soon available at lumberyards, 
have tough, warp-free, yet inexpensive 
facings of special hardboard. Masonite 
Corp., 111 W. Washington St., Chicago 2. 


CAR WASHER. Pressing the sponge 
on this hose-fed washer trips a built-in 
valve that turns the water on or off, to 
save you running to the faucet. About $3, 
Hopkins Mfg. Corp., Emporia, Kan. 


QuickK BIT. 
You can change 
drill bits quickly 
with a new chuck 
that needs no key 
to lock it. Ball bear- 
ings inside let you 
spin it tight with 
finger pressure 
alone. The chuck is 
sold by itself or on 
new i” and 4” 
drills. Sears, Roe- 
buck, Chicago. 








POLKA-DOT TIRES. You can add 
a racy look to your car’s tires by cement- 
ing on small colored disks of rubber. 
Made for either white or black sidewalls, 


SPOOKY SPECS. Clipped to reg- 
ular glasses, this eye shield tilts down 
to become sunglasses, up to become a 
shade. For night driving, it slides halfway 
up so that a slight down-tilt of the head 


KIT SOFTENS WATER. You’re 
said to save half the cost of a water soft- 
ener with this kit. It includes an epoxy- 
lined tank and all parts. Manual and 
automatic models are $149 up. Associated 
Water Ind., Military Rd., Buffalo. 


they’re said to stick on even if tires are 
curbed. Roger Berg, 3400 S.W. 108th St., 
Beaverton, Ore. Yep, you can even deco- 
rate your wife with matching dots. 


protects a driver’s eyes from oncoming 
lights without obscuring vision. It comes 
in sizes and styles for men and women for 
about $1.65. Nova Device Co., 136 Fulton 
St., Brooklyn, N. Y. 


SNAZZY SIGHTS. Slipping these 
neoprene hoods on a telescopic sight 
dresses up a gun and keeps rain, snow 
and sun glare off the lenses. Four sizes fit 
most scopes. About $3 a pair, PGS, Inc., 
622 Gratiot Ave., Saginaw, Mich. 


-_ 
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SPIRAL DRIP 
RING INSIDE 





WHAT'S 


Lathe Runs on Any Motor 


An ingenious motor mount on this low- 
cost lathe lets you use any power that’s 
handy—a conventional motor, portable 
power pack, even an electric drill. The 
notched mount moves in and out to suit 
belt length and tilts up for quick chang- 


HOOD SUCKS SMOKE, grease 
and odors out of kitchens where conven- 
tional exhaust ducts can’t be run through 
walls. Twin blowers inside the hood draw 
fumes first through a grease filter, next 
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ing of belt speeds on a four-step pulley. 
Extra chucks for holding rod stock or bits 
can be mounted in either the ‘head- or 
tailstock. The lathe has an 8” swing, 30” 
between centers, sells for $34.50. Millers 
Falls Co., Greenfield, Mass. 


VENT FOR NR 
FILTERED AIR 


FLUORESCENT 
LIGHT TUBE 


(=e 








CHARCOAL GREASE 


= - 


through a charcoal filter that traps odors. 
Clean air is then blown out vents at the 
top. Seven sizes are available from 24” to 
48” wide. Ductless Hood Co., 601 Plan- 
dome Rd., Manhasset, N.Y. 
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ABOVE-GROUND POOL fits 
any terrain, can be moved, even 
roofed for winter use. It includes 
deck, fence, filter, vinyl liner for 
$3,000 up. International Swimming 
Pool Corp., White Plains, N.Y. 


TOO HOT TO SLEEP? Well, now you 
can crawl into bed with an electric fan. This 
cloth sleeve pipes cool breezes between the 
sheets from any 10” or 12” pedestal-base fan. 
About $8, B & G Products, Spring House, Pa. 


PORTABLE HEADREST lets 
your copilot catnap comfortably on 
long car trips. It can also be used as 
a beach pillow or backrest for read- 
ing in bed. About $5, Mitchell Co., 
1601 Ballman Rd., Ft. Smith, Ark. 


HOMEMADE SUIT for skin- 
diving comes as a kit. You get mate- 
rial, patterns and instructions for 
cutting the pieces and cementing 
them together. Made of a buoyant 
vinyl, the suit is said to float a diver 
in an emergency. It comes in four 
colors; about $45. Skope Mfg. Corp., 
Norwood, Mass. 
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How Safe Is Our 
A-Ship Savannah? 


SHIP without a smokestack, just 
Asncnst and now receiving its 

finishing touches at Camden, N. J., 
will write maritime history with its maid- 
en trip early in 1960. 

The 595-foot vessel is the 21,800-ton 
N. S. (nuclear ship) Savannah, the first 
atomic-powered merchantman. 

On a single loading of A-fuel, the Sa- 
vannah will have a range of 350,000 
nautical miles, enough to take it 16 


Engineers dreamed 
up worst possible 
accidents that might 
befall first atomic 
merchant vessel. 
Then they designed 
elaborate safeguards 
so radioactivity 
could never leak out 


times around the world. It will carry 60 
passengers, 10,000 tons of cargo. Its 
20,000 horsepower will propel it at a 
cruising speed of 20 knots or better. 
Heart of its propelling machinery will 
be a pressurized-water nuclear reactor— 
similar in type to the one that generates 
electric power at Shippingport, Pa., and 
about a third as powerful. Fuel for the 
atomic “fire” will be uranium oxide, 


[Continued on page 204] 
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Even reactor’s burning 
up would risk no lives 


WORST IMAGINABLE ACCI- 
DENT would be overheating 
and meltdown of atomic 
furnace—from loss of cool- 
ing water through a broken 
pipe, for example. Even 
then, containment vessel 
would prevent catastrophe. 
It is large and _ strong 
enough for all of cooling 
water to turn to steam with- 
out bursting it. Loss of wa- 
ter would automatically 
stop runaway, since mod- 
erating effect of water is 
needed to keep chain reac- 
tion going. Heat from ra- 
dioactivity of fuel rods 
might melt reactor core, 
but container would trap 
loosed fission products. 





Four layers armor atomic vitals against collision 


oer 


THESE SUCCESSIVE DEFENSES will keep a colliding inch-thick wall of steel. In that case the reactor 
ship from breaching the chamber holding the containment vessel might be dislodged, but 
nuclear reactor, and loosing dangerous radio- would not be punctured. In planning safety pre- 
activity. Only one of the world’s largest vessels, cautions, designers figured on unluckiest colli- 


running at high speed in the open sea, could sion: a prow squarely knifing section of the 
possibly penetrate as far as the innermost 242- Savannah containing its reactor, as pictured. 





Safeguards seal 
ship if it founders 


IN CASE SAVANNAH SINKS, 
reactor would automatical- 
ly be shut down and chain 
reaction stopped. One- 
way valves would let sea 
water flood the reactor 
containment vessel, but 
would not allow contami- 
nated water to escape to 
ocean, Still further precau- 
tions are provided in case 
depth were so great that 
the reactor could not be 
salvaged. Divers would 
then be sent down to at- 
tach hose to special fittings 
atop the containment ves- 
sel and pump it full of 
concrete, entombing the 
radioactivity in an imper- 
vious, solid block. 
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PRACTICE SHOT. Gis Sten 
at Fort Campbell, Ky., save INCHES 
by using miniature mortar [j{ ll > 
blanks instead of $14 shells. ~—*-4—"—- 
The six-inch blank, compared with full-size 
shell in drawing, costs less than a cent a 
shot. Blanks are fired by compressed air 
from an adapter (above) at a bucket (left) 
with an accurate range of an inch to the yard. 


SUN COOLER. The 
zany helmet below utilizes 
the hot sun to keep its 
wearer cool. A solar bat- 
tery on the top supplies 
current to run a small elec- 
tric fan mounted on a chin 
strap in front of his face. 





HUB-MOUNTED MOTOR. The big wheel above 
has a built-in electric motor. It is made by GE for 
heavy earth movers. The motor is driven by an engine- 
powered generator, needs no transmission or gearshift. 
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SKY PLATFORM. rapes ei «.: dip 
The flying dish at right 
would be kept aloft by 
power from the ground. 
Heart of the system is an 
Amplitron tube devel- 
oped by Raytheon to 
transmit high-frequency 
microwaves more power- 
ful than those from the 
magnetron used in radar. 

Energy received would 
provide heat to run a gas 
turbine compressing air 
to spin helicopter rotors 
and keep the station up 
30,000 feet or more. 

Raytheon hopes to 
build a model for Air 
Force tests in missile 
warning, navigation aids, 
long-range TV and radio. 


2 REAR STEERING. 

A, mm The middle axle of the 

ATRALY 40-foot trailer at left is 
fixed, the one in rear is 
pivoted. This device, 
developed by  Trans- 
Equipment Corp., Co- 
lumbus, Ohio, keeps rear 
wheels of a long trailer 
within the arc of tracks 
of its tractor. Anything 
the tractor clears also is 
cleared by the trailer. 


KEY WATCH. The 
Swiss-made watch below 
is mounted on a ear key 
so it will be upright when 
the ignition is on. It has 
a luminous dial, an alarm 
to awaken a dozer, warn 
of overtime parking. 


WATCHWORD. Sidewalk superintendents viewing 
progress on the new Western Electric building in down- 
town New York get a taped description of the work by 
phone. What they see through windows is shown at right. 








In Baltimore, where the “traffic cops”’ 
are electronic computers— 


Driwers Make Their 


METERS MAKE A PERMANENT RECORD on 
graph paper of traffic flow along all of the 
city’s key streets, such as the one shown in 
the time-exposure photograph at left. 
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Own Green Lights 


By John C. Schmidt 


ENRY BARNES in Baltimore is 
H waging a fight against the great 

American traffic jam, with elec- 
tronic computers his main weapon. De- 
spite a nine-percent annual jump in the 
traffic load during his first five years on 
the job, the tide of battle appears to be 
going in his favor. 

Traffic engineers from cities all over 
the country are keeping an eye on the 
Baltimore system. Denver, Philadelphia, 
Detroit, Los Angeles are among the big 
cities that have climbed on the electronic 
bandwagon to solve their traffic problems. 

Baltimore’s traffic headaches are those 
of many large cities. Narrow streets laid 
out before automobiles existed carry not 
only the daily ebb and flow of car- 
happy commuters, but also the main 
stream of interstate traffic. 

Before Barnes came into the picture, 
traffic control was under a handful of 
commissioners who were given cast-off 
police cars, had virtually no money to 
spend for improvements, and debated the 
placement of every sign. Traffic signals 
were timed by a $69 electric clock at 
Police Headquarters. They clicked mo- 
notonously red and green, the same at 
5 p.m. as at 5 a.m. Traffic was rapidly 
reaching the point of self-strangulation. 

City fathers ask for help. From Den- 
ver they brought a traffic engineer who 
had gained recognition for introducing 
an “all-walk” phase at busy intersections 
to give pedestrians a fighting chance. 
Dubbed the “Barnes Dance,” it’s a step 
people are doing all over the country 
today. 

Barnes, who started as a police elec- 
trician in Flint, Mich., drove a hard 
bargain with Baltimore. But he put his 
case so convincingly that he came away 
with a higher salary than the mayor, a 
250-man staff of specialists, almost un- 
limited authority in traffic matters, a 
vastly increased budget, and complete 
freedom from political pressure. 

In five years, these are some of the 


RADAR SAMPLING DEVICE (one of many) is 
shown suspended over a street at the end of a 
pole. It feeds information on the movement of 
traffic back to the big electronic brain. 


HAND TELEPHONE plugged into a aianel box 
puts an inspector in immediate touch with head- 
quarters. System supplies city with independ- 
ent communications link in case of disaster. 
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things he has done for Baltimore traffic: 

@ Designed and installed the largest 
all-electronic traffic control system in the 
world, a completely automatic setup 
which governs signals at more than 900 
intersections. 

@ Installed more than 68,000 signs, 
including 9,000 bright red STOP signs to 
create a system of arterial streets. 

@ Put enough reflectorized lane-mark- 
ing paint on the streets to draw a solid 
strip right back to Denver. 

@ Spent $9,000,000 to give drivers the 
“green light.” 

Has it been worth 
the price? 

Barnes has plenty 
of critics, but most 
drivers—even taxi 
drivers—agree he’s 
done a_ good _ job. 
They are backed by 
statistics which show 
that 1,200 cars per- 
lane-per-hour now 
move in streets where 
only 450 moved be- 
fore. He figures that 
a $50,000 signal in- 
stallation on one 
street took the place 
of street improve- 
ments which would 
have cost $50 mil- 
lion. 

The nerve center 
for his attack on the 
traffic load is a mas- 
ter electronic “brain” 
—a row of gray 
metal racks filled with tubes, relays and 
selector circuits. And far from telling 
motorists what to do, the brain in effect 
lets drivers create their own green lights 
by adjusting signals all over the city to 
meet the demands of the moment. 

Information on the traffic flow in all 
directions comes in from dozens of radar 
samplers located on key streets. These 
give a picture of the ever-changing flow 
of cars, reporting their density, speed 
and direction to a battery of eight master 
units. Every six minutes the brain takes 
a fresh look at the over-all situation. 
Then from 220 possible timing combina- 
tions, it selects the one which will most 
effectively move the load. It always 
favors the heaviest flow. 


police, fire, 
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STORM-EMERGENCY CENTER has six “hot-line” 
phones. These provide 24-hour contact with 
highway departments; 
and power companies, civil defense. 


Automatic selectors choose from six 
background cycles ranging in length from 
50 to 120 seconds. The computer can 
also set up three possible “splits,” or red 
vs. green time for a particular light, and 
can provide five variations in “off-set,” 
or the progression of greens from block 
to block. 

When a change is needed, the master 
unit sends out impulses to secondary 
controllers which tell each light what to 


. do. At rush hours, for example, the brain 


selects the longest possible cycle, favor- 
able to the movement of large masses of 
closely bunched cars. 
Lighter traffic calls 
for a faster-changing 
pattern. 

The brain works 
24 hours a day, its 
relays clicking and 
small neon bulbs 
flashing orange— 
each flash indicating 
that a car has passed 
under one of the 
radar samplers. 

Working along 
with the computer 
is an elaborate com- 
munications system. 
There is a_ radio 
room which looks 
like any small com- 
mercial radio studio, 
but the “program” is 
concerned only with 
what is happening on 
the city’s streets. Re- 
ceivers are tuned in 
continually to police and fire department 
radio. 

Dispatchers, on duty around the clock, 
have handled as many as 6,500 trouble 
calls in a 24-hour period. Within seconds 
after hearing of a signal burned out or a 
sign down, the dispatcher can have a 
truck on the way. Some trucks carry 
portable generators to light critical sig- 
nals in case of power failure. Work 
orders are teletyped direct to the sec- 
tions concerned; formerly these were 
mailed. 

It took Barnes and his staff two years 
to design the new system. It was built by 
the Automatic Signal Division of Eastern 
Industries, Inc., and the “brain” part 
alone cost $414 million. 


transit 





EASY FIX. Salvage and repair presented no 
special problem when this plane cracked up 


at an airport. Note mechanic taping on mat- 


tresses to cushion nose of the downed bird. 


How Lockheed’s wizard of the quick fix makes 


Crashed Airliners 
Fly Alain. yy ciict ro 


wing tip in a cross-wind landing, 
snap off landing gear by dropping 
in from about 75 feet up, or crumple a 
nose by taxiing into a gas truck, Neal 
Thomas is going to make money. A wiz- 


S LONG as airline pilots wash out a 


fs \, | 
i. | 
, 

ip. 
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MAIN LANDING GEAR rammed copilot in this 
crash. But he and plane are both flying again. 


oe = “24 
" an . 
nee 4 


ard of the quick fix, he can tack a broken 
tail onto a DC-6 with baling wire. What’s 
more, it will hang together until his pilot 
can nurse it home from the Arabian 
dune or the Greenland ice pack where it 
cracked up. 


f 
i 


© 


LS: & 


ue 
ONE ENGINE came to rest nuzzling the fuselage 
after wreck. Most of the plane was salvaged. 
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A HARD LANDING at a South American airport 
broke this plane’s back. Thomas splinted her 


Neal Thomas’ job is to take a quick 
look at a crippled bird on her belly in 
mud or snow and decide whether she’s 
worth fixing. Sometimes a half million 
dollars rides on his decision. Often his 
life depends on it. After he has cobbled 
up a crashed plane with pieces of mahog- 
any or sheet steel or whatever comes to 
hand, he usually rides it back to the repair 
shop at New York International Airport. 

Thomas is Manager, Engineering, for 
Lockheed Aircraft Service—New York 
(LASNY), specialists in the jury repair 
of cracked-up airliners. 

A jury rig on an airplane is like the 
jury rig on a ship—a temporary repair. 
It’s a fast fix that will hold the wings on 
until the mechanics can get her home. 
But the fix must meet airworthiness re- 


FIRE IS A MAJOR WORRY. It’s often hard to tell 
how badly wiring is cooked and internal duct- 
ing corroded. This plane wing burned when 
an impeller blade chopped a fuel line. 
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in jig time with aluminum patches and flew her 
safely back to N. Y. International Airport. 


quirements of the Federal Aviation 
Agency. Thomas’ patch on a DC-7’s 
tail may look as though it will flap off 
when the Seven hits minimum cruise, but 
Thomas knows it’s on for keeps. Or until 
he takes it off. And the FAA knows it, 
too. Thomas is not only a sharp mechani- 
cal engineer with a CalTech degree, he’s 
a Designated Aircraft Maintenance In- 
spector for FAA. 

Jury repair is big business today. And 
it’s high-pressure business. A downed 
airplane is a staggering liability. Every 
hour it lies on the ground it costs the 
owner hundreds of dollars. A Constella- 
tion, running at an average load factor of 
60 percent on a transatlantic run, can 
bring in $259,000 a month. 

Pressure doesn’t keep Thomas from 
coming up with some pretty weird fixes 

or cut down his fun jockeying the beat- 
up birds back to LASNY. Take the time 
an impeller blade let go in the No. 3 en- 
gine of a transport on the taxi strip 
at Rio de Janeiro. A fragment chopped a 
fuel line in No. 4 engine. The resulting 
fire, fanned by a 10-knot breeze, was a 
five-alarm spectacular. When the flames 
died, the plane was a pathetic sight. 
The middle 30 feet of her 60-foot tapered 
wing was pocked with jagged holes. A 
layman would have said, “Put a new 
wing on it.” 

Quoting a price low enough to con- 
vince the airline that the plane is “eco- 
nomically repairable,” yet high enough 
to make money for his bosses is the big 
job. This one was tough. From de-icer 
boot to trailing edge, the wing behind 
No. 3 and 4 was dead. And fire worries 
Thomas. He knows he can bracket the 





cS a 


LASNY bought a second-hand “barrel” 
“cradled” her into place with a fork-lift truck. 


softness caused in spars and skin by 
gasoline-fed flames. He works outward 
from the soft spots to hard skin with a 
hardness tester. But he never knows how 
far the flames have flickered along in- 
ternal ducting. Nor how badly the wir- 
ing is cooked. And if the crash has 
triggered off lawsuits, he can’t break open 
the plane to take a long, careful look. 

He told his crew, “We'll shore up 
the leading edge with wood, bend some 
aluminum around it to complete the air- 
foil, and strengthen the entire section by 
riveting some stringers to the outside. 
That'll get us back to New York.” 

To the owners he named his price. 
They frowned, said, “O.K., if you can do 
ag 

It’s often a gamble—and this one al- 
most paid off. When he was ready to 
fill No. 4 main gasoline tank for the test 
flight, he found that the fire had loosened 
the tank’s rivets. It leaked badly. 

Thomas took a deep breath. It would 
take several more days to unbutton the 
wing, disconnect the leaky tank, and in- 


A FEW POUNDS OF AIR 
per square inch lifted 
this U.S. Navy craft 
high enough so_ that 
jacks could be fitted 
under her wings. The 
big danger here is slip- 
page—plane could roll 
off the bags. 


and 


THEY RIVETED THE “BARREL” into place—and the 
plane promptly went back into service. 


stall a new one. “So,” he said, “we'll 
fly to New York without No. 4 main.” 

The pilot protested, “I can’t keep her 
trimmed without any weight out there 
in that wing. She’ll skid all the way.” 

“I thought of that,” said Thomas. 
“We'll fill the right outboard tank with 
water.” 

The pilot looked at him. “When we’ve 
used up the gas in the left outboard tank, 
the right will be full of water. Then I'll 
be out of trim the other way.” 

“T thought of that, too,” said Thomas. 
“We'll jettison the water at the rate you 
use up the gas in No. 1—allowing, of 
course, for the difference in. weight-per- 
gallon between water and gas.” 

They staggered into the sky with No. 
4 main leaking water all over the Bra- 
zilian landscape. The flight plan called 
for stops at Recife, Belem, Port of Spain, 
Havana and Miami. 

Just as they hit the valve to jettison 
the first load of water, Sao Salvador 
radio crackled into their headsets, “079, 
you’re on fire.” 
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Thomas leaped to the window. The 
spray of water drifting out behind them 
looked like ribbons of smoke. He 


laughed. “It’s O.K.,” he radioed. 

But the big laugh was to come. When 
they taxied gingerly into Recife, a star- 
tled lineman ran screaming for a fire ex- 
He pointed to the liquid 
“Cut the 
“You’re leaking 


tinguisher. 
dripping from No. 4 main. 
switches,” he yelled. 
fuel all over the ramp.” 
Thomas looked and shrugged. “Forget 
it,” he said. “We’re in a hurry.” He 
stepped out. “Put in 800 gallons of water 
and clean the windshield.” 
When they finally 
calmed the lineman 
down, he said only two 
words: “Crazy Ameri- 
canos.” 
An airplane is a sim- 
ple thing in structure. 
You take an I-beam for 
a core and call it a spar. 
You lay airfoils across it 
and call them ribs. You 
sheathe with aluminum 
—and call the whole 


thing a wing. To make BARGE: 


Maybe 


was grossing, her speed, and the angle 
at which she hit. He’ll tell you how 
many rivets popped without even looking 
at the wreckage.” 

Though this may be an exaggeration, 
Thomas can tell, through long practice, 
pretty accurately what spars will have 
broken and which fittings will have torn 
loose if the pilot clues him completely 
on just how the accident happened. 

Bracketing the damage is his next 
step. When he left the Baranquilla ter- 
minal that day, he walked quickly to the 
wreckage, ordered the inspection ports 
opened and took a score of X-rays of the 

wing spar and the land- 
ing-gear shock strut. 
When asked why he 
didn’t inspect the fuse- 
lage first, he laughed. 
“I knew what was the 
matter with the fuselage 
—it was broken. I wanted 
to find out whether the 
gear struts had _ torn 
loose from the spar and 
whether the spar had 
cracked.” 


you 


a fuselage, you curve 
some more I-beams into 
circles, stand them up 
one behind the other, 
and tie them together 
with long strips of alu- 
minum called stringers. 
Then you lay this shell 
on top of the wing spar. 

This shell-on-a-cross- 


thought it was just a flat- 
bottomed boat for trans- 
porting goods. Originally it 
meant the boat’s exact 
load: 21.2 long tons. (A 
long ton is 2,240 pounds.) 
That same “barge” meas- 
ure is called a keel when 
shipping coal. You know, 
“Carrying keels to New- 
castle.” (All right, “coals” 
—but the words bespeak 
a common heritage.) 


With X-rays in hand, 
Thomas walked to airline 
headquarters. Now came 
the toughest part of the 
job. The airline would 
gladly write off the ship 
for the insurance—and 
a new plane; but the in- 
surance company might 
not be willing to do that. 

If the insurance com- 


bar tends to tear apart 

at the seams if it runs 

into anything solid—as the pilot for a 
Latin-American airline found out not 
long ago. 

Instead of flaring out his 50-ton air- 
plane just before touch-down, he flew her 
straight into the asphalt. 

Two of the four engines broke their 
mounts. Wing skin tore. And the tail 
fell off. In fact, the shock broke the 
plane’s back and the last 30 feet of shell 
fell onto the runway. 

Thomas peered.at the pieces, then 
talked to the pilot. Says Bill Mueller, 
one of his assistants, “Tell Neal the 
temperature on the day of the crackup, 
the atmospheric pressure and humidity. 
Then tell him what weight the plane 
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pany insisted that the 

plane be repaired, the 
airline would want the job done at a 
rock-bottom price—partly, of course, to 
save money, but also in order to keep its 
insurance rates low. 

There are lots of variables. He had 
to guess whether the airline would want 
to do part or all of the repair itself under 
his direction. He scratched his head, 
trying to remember whether this airline 
carried its hull insurance in pesos or dol- 
lars and what the prevailing rate of ex- 
change was. 

And all the time, little lights were 
blinking on in his mind like a Univac 
digesting a thousand digits: How much 
would it cost to buy and ship in that 

(Continued on page 198] 





VIEW LIFT. The eleva- 
tor above runs outside the 
Saxony Hotel in Miami 
Beach to its night club on 
the fourteenth floor. The 
swank car takes on 33 pas- 
sengers at the lobby, whisks 
them to the top without a 
stop. It is air-conditioned, 
carpeted, has dimmed lights. 


TREE UPROOTERS. 
The three huge eight-foot 
steel balls at right, strung 
on anchor chains and pulled 
by tractors (top), were 
used to clear 100,000 acres 
of tough African bushland 
for a hydroelectric power 
site in Rhodesia. The big 
balls are honeycombed for 
maneuverability, strength. 


PS Picture News 


RADAR TOP. The radome over the cockpit of the 
Bell RH-2 research helicopter at top covers the radar 
antenna in the lower photo. It’s an obstacle sensor 
that equips the whirlybird for all-weather instrument 
flying—part of a new system for the Army and Navy. 





PS Picture News 

















DEW LINE EXTENSION, This radar station atop rugged Cape Sarichef on 
Unimak Island is one of six erected in the Aleutians to prevent enemy 
end runs around our Distant Early Warning Line across Alaska and 
Canada (inset map). Stations are spotted at intervals of 100 miles. 


FLYING BARREL, First 
full-scale model of the wingless 
Aerodyne (left), U. S. version 
of France’s Coleoptere (PS, 
June ’59). It was designed by 
Dr. Alexander Lippisch for ver- 
tical takeoff and landing, is 
being made by Collins Radio 
Co. for the Army and Navy. 
Two contrarotating props in 
the fuselage pull air through. 


FIBERGLASS TRUCKS. To reduce over-the-road weight, two leading truck 
builders have now gone into fiberglass. The White (left) has a com- 
plete fiberglass cab that tilts forward; the Kenworth has fiberglass hood 
and fenders that also tilt and are light enough to be entirely removed. 
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HANDICRAFT 


That Wonderful 


Cement 
of Mine 


IGHTEEN years ago a building con- 
E tractor left me with a raw clay slope 
that let go every time it rained. 
It plopped into window wells and did 
a wall-to-wall carpeting job on the base- 
ment floor. That, indirectly, is why I’m 
now the proud owner of a 2!/,-cubic- 
foot cement mixer. 
You would hardly cal! it an impulse 


Mixer 


By Henry B. Comstock 


buy. Between 1941 and 1958 I worked 
stubbornly with a mortar box and hoe, 
whipping up concrete to tame and land- 
scape the unruly grade. Over the years, 
I kept finding new uses for the wonder- 
ful stuff that hardens into stone over- 
night. But there was one hitch. Folding 
cement into sand and grav! by hand is 
a chore that grows no easie h experi- 
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Here’s the way a pro told me to charge the bucket 


~ 


WHEN SAND AND GRAVEL ARE DRY, use three 
parts cement to two parts water. Pails of like 
capacity speed measuring. A mark on one shows 
water level when it’s two-thirds full. 


ence. So last spring I threw in the hoe. 

The rig I bought had nothing flossy 
about it. It came with a hand crank and 
a wheel-less chassis. But the manufac- 
turer had thoughtfully spotted holes for 
a power platform, and tossed in a pulley 
and belt guard. The accompanying dope 
sheet recommended a 14-hp. electric mo- 
tor or a 214-hp. gas engine. 

With some misgivings I harnessed up a 
quarter-horse job scrounged from a 1934 
washing machine. I needn’t have worried. 
Either the motor was feeling its volts 
again, or the instructions were over-cau- 
tious. When I turned on the juice and 
tried to stop the drum by hand, I was 
lifted off my feet and nearly judoed over 
it. Listening to the businesslike rumble 
of the ring gear, amplified by the empty 
barrel, I had a feeling the mixer and I 
were going to get along fine. 

Two hours later I wasn’t so sure. By 
then I knew I had goofed when I settled 
for a stationary model rather than a hand- 
portable one. There are only two ways 
to move one of these comparatively light 
but bulky and top-heavy machines. One 
is to con a neighbor into helping you 
carry it—a shin-splintering operation that 
will find him behind closed shutters next 
time he sees you breaking camp. The 
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WITH MIXER RUNNING, dump in the water. Then 
add a couple of scoops of gravel. This sets up a 
scouring action that will prevent caking of 
cement on the drum interior and blades. 


other is to improvise some sort of two- 
wheeled underframe. 
The lack of wheels was double trouble. 


Before I got around to adding them, I 
set up the mixer some distance from a 
work site. Flipping the drum experimen- 
tally, I found that in full-dumping posi- 
tion it wouldn’t clear my wheelbarrow, 
or even the large wash tub I often use to 
skate mortar and concrete to inconven- 
ient working locations. I’d have to plop 
the “mud” onto a ground-level platform 
and relay it from there. 

Since then I’ve learned that this holds 
true of most small mixers, and with some 
reason. If the bucket is placed for barrow 
loading, it’s much too high when you tilt 
it back for shovel or pail loading and 
mixing. That’s why big contractor-type 
rigs are generally charged from a ramp. 

As a compromise, I boosted my mixer 
onto four cinder blocks. That would let 
me dump directly into the tub, and still 
keep the upturned bucket within reason- 
able feeding height. I made a mental note 
to build my wheeled underframe 8” high, 
to get the same clearance. 

What about formulas, now that I was 
ready to let the machine take over? For 
years I'd been proud of my ability to 
squirt just the right amount of water into 








... for the fastest and most accurate concrete mixing 


NEXT, CHARGE THE DRUM with one pail of ce- 
ment for each measure of water. Finish with 
enough aggregate (that’s sand and gravel), to 
give you the kind of concrete mix you want. 


the dry makings of a stiff troweling 
mortar or a more plastic pouring mix. No 
measuring—just intuitive timing with the 
hose. But this was going to be different: 
smaller batches, poorer visibility, less 
evaporation. And which should come first 
when I loaded the drum—the water, sand 
and gravel, or cement? 

I called up a contractor friend, and 
he gave me the official etiquette. I fol- 
lowed his instructions and in a matter of 
minutes had a relatively small batch 
ready for a footing form. 

Next time, I doubled the formula. 
There was plenty of room for it. The 
water went in fine; so did a couple of 
scoops of gravel. But when I followed 
with a slug of cement, the stuff jelled in 
a brief half-turn around the drum, fell 
heavily into the whirlpool again—and 
shot back in my face with the explosive 
force of a Mack Sennett pie. 

As soon as I had flushed it off and 
dunked my eyes in boric acid, I inspected 
the stop bolt on the mixer’s handle. By 
loosening and moving it forward in an 
arced slot, I could adjust the drum to 
work at a higher feeding angle. I over- 
did this on the first try; too much of the 
charge stayed at the back of the bowl, 
where the blades couldn’t slice away at 


FOUR MINUTES OF TUMBLING is enough to blend 
most batches thoroughly. A good formula for 
the majority of jobs is one part cement, two 
parts sand, four parts medium-fine gravel. 


SMALL BATCHES OF MORTAR are as easily mixed 
as concrete. Here it’s simplest to use special 
mortar cement, with from five to six parts sand 
and just enough water for a stiff batter. 


it. But a bit more juggling gave me the 
fairly critical angle needed to mix a heavy 
load thoroughly. I indexed the setting 
with a scratch mark. I added another, 
some time later, when I had to readjust 
the angle to handle smaller batches of 
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Protection for yourself 
and 


MUD WASPS like to build nests in mixer drums 
and may give you a hard time when you start 
the motor. Between jobs, plug the mouth with 
netting and flip the bucket to dump position. 


A GREASE GUN is practically indispensable for 
lubing drum spindle and pinion-shaft bearings. 
Special guns using lithium cartridges are easiest 
and least messy to load. 


Mixer-cleaning trick 


TouGHEst chore, when you’re 
through for the day, is removing 
the “mud” from the blades in 
the drum. Try this: Throw in a 
pail or two of water, a shovel of 
coarse gravel and a dozen or so 
small stones. Run the mixer 
while you clean the other tools. 
The stones will dislodge the 
heavy deposits and the gravel 
finishes up the job. A word of 
caution, though: Don’t use stones 
any larger than your fist or they 
may dent the drum or bend the 
blades. 
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mortar. This way I can make a quick 
changeover. 

That was the end of my troubles with 
the mixer. Last year, the two of us didn’t 
quite finish a swimming pool. But there 
were interruptions: whipping up mortar 
for an outside entrance to a new storage 
area under the porch and walling in part 
of an old garage doorway for a picture 
window. 

No task is too large or too small for 
the tireless little rig. Take the pool, for 
example. Normally it would have made 
sense to use ready-mix. But no truck 
could have pulled within sluicing distance 
of this particular hill site. With the mixer 
I was able to set up 40 tons of side walls 
in 10 weekends. 

When it came to pouring the rough un- 
derfloor, I contracted for a day’s help 
from three robust relatives who, I figured, 
would benefit as much by the finished 
project as I would. I thought of renting 
a second mixer so we could work in 
teams. But as it turned out, mine was 
more than a match for our combined 
charging and dumping efforts. Between 
sunup and sundown she churned out 314 
cubic yards of coarse mud for the 6”- 
thick slab. 

Loving care for the mixer comes nat- 
urally after service like this and I reward 
mine by treating it with consideration. 
At the end of each work session, I scrub 
it out thoroughly. This takes stern self- 
discipline, when muscles are knotting and 
supper is carbonizing on the kitchen 
stove. But the one time I neglected it 
was enough. A cement bucket is the next 
thing to a solar oven when you put your 
head inside to chip away a couple of 
pounds of cured concrete. 

Lubing is another chore I take seri- 
ously. I bought a small Alemite gun to 
handle the drum spindle and pinion-shaft 
bearings. As for the ring gear and pinion, 
there are two schools of thought about 
applying grease to their teeth. One says: 
“Don’t—the stuff simply attracts and 
holds sand and fine gravel, making teeth 
wear out faster.” 

My contractor friend disagrees. He 
tells me he’s tried both ways, and heart- 
ily recommends an occasional dose of 
lithium grease, after cleaning out any 
accumulated grit. I go along with him. 
That wonderful cement mixer of mine 
deserves nothing but the best. 





How to Improvise an S Hook 


WHEN I needed an 
S hook to hold a pail 
while painting, I 
made one out of two 
wire coat hooks by 
pressing the screws 
through the outer 
loops. Arranged this 
way, the more weight 
put on them, the 
tighter they lock.— 
Charles F. Rehm, She- 

| boygan, Wis. 








Il TURN SCREWS 930° 
TO LIFT OFF MOTOR 


Portably Mounted Shop Motor 


WHEN you mount a motor that you 
may have to move once in a while for use 
in another part of the shop, it’s a good 
idea to file the mounting-screw heads flat 
on two sides. 

Then all you need do is turn them 90 
degrees and they will clear the slots so 
that you can lift the motor from its base. 
—Jack Crockett, Nuevo, Cal. 


Short Cuts 
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FROM PS READE RS 


Automatic Gate 
for Electric Fence 


A FARMER I know who 
has an electric fence put a 
gate on it that never needs 
to be opened or closed. 

He fastened screen-door 
springs between the gate 
posts at each end of the 
wire, which is set near the 
ground. When wheels pass 
over, the springs give and 
then snap back into place.— 
Kenneth Imig, Watseka, Ill. 


Cookie Cutter Marks Corners 

A CIRCULAR cookie 
cutter will work fine 
when you want to 
mark off a piece of 
stock for cutting the 
corners round. 

The knob provides 
you with a firm 
hold, minimizing the 
chance of a slip while 
you are laying out 
curves.—Donald Spi- 
chuk, Brooklyn, N.Y. 





GARDEN 
HOSE 








SECURED 











SEPTIC TANK 


WIRE WILL NOT 
CLEAR BEND 


Clearing Out Drain Elbows 


WHEN I found a wire wouldn’t pass a 
bend in the drainage line to my septic 
tank, I clamped a caster into one end of 
a length of discarded plastic hose. Put 
through the drain opening, it rolled past 
elbows and over ridges effortlessly. I 
pushed it in and out a few times to clear 
sludge and solids. It didn’t kink once. 
—John Franklin, Frenchmans Bay, Canada. 
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Wordless 
Workshop 


By Roy Doty 
and Arthur R. Tanner Jr. 
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FROM PS READERS 


Individually Styled Brackets Support Curtain Poles 


You can design your own curtain-rod 
brackets from 14” walnut, oak, maple, ma- 
hogany or other hardwood scraps to 
match your furniture or room woodwork. 


Removing Radio and TV Tubes 


You can make a tool that handles min- 
iature radio and TV tubes with a length 
of 14” or 54” plastic hose. Press an end of 

the hose over a tube 
when the set is hot. 
Then turn the set off 
and, when the tubes 
cool, take off the 
hose. The heat will 
reset the plastic so 
it will grip tubes for 
removal or insertion 
in hard-to-get-at 
places.—A. E. Bryant, 
| Lynchburg, Va. 


Trace the pattern on the stock and cut 
with a saber or coping saw. You may have 
to stain the poles—they are usually oak. 
—Scott J. Saunders, Plainview, N.Y. 


Dressing Up Medicine Cabinet 


ONE way to keep a bathroom medicine 
cabinet looking uncluttered is to ar- 
range toothpaste and other tubes neatly 
on the back and side 
walls. You can do it 
with small nails and 
spring clips. Hold 
tubes by the bottom 
end—one clip will 
take two if you have 
a lot of them. Hang 
the most frequently 
used at the front.— 

Barbara Nicholson, 
Park Ridge, N.J. 


e@eeeeeveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


New Index of 
PS How-to-Do-it 
Articles 

Is Now Ready 


O YOU file away each issue of PopuLarR SCIENCE 
MONTHLY? Would you like to be able to refer with 
ease to articles of particular interest? 
You can do so with a new index. 
that have appeared in the Mechanics & Handicraft sec- 
tion for the past year, from July, 1958, through June, 
1959. To get the Index, send 10 cents in coin or stamps 
for handling and postage to Index Editor, Popular Science 
Monthly, 355 Lexington Ave., New York 17, N. Y. 


It covers all items 
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HERMETICALLY SEALED FINS TO 
COMPRESSOR UNIT DISSIPATE HEAT 


COMPRESSOR 
MOTOR 


COMPRESSOR 
a 





OVERLOAD 
THERMOSTAT 


START y 
CAPACITOR * 


START 
RELAY 


RUN CAPACITOR 


SWITCH 


MOTOR 
TERMINALS vi 
TEMPERATURE-CONTROL 


THERMOSTAT 


Innards of typical sooler will help spot parts in your unit. 


SLINGER FAN BLOWS AIR AND WATER 
SPRAY OVER CONDENSER COIL TO COOL IT 


CONDENSER COIL 
STRAINER 
CAPILLARY TUBE 


MOTOR 
sear 
4 


AIR FILTER 


HEATED ROOM 
AIR GOES IN 


EVAPORATOR COIL 


COOLED ROOM 
AIR COMES OUT 


i taloh ys male as 
file 


How to 
Repair a Room 
Air Conditioner 


HEN a room air conditioner 
conks out, first thing you ought 
to know is what you should not 
do. There is a lot you can do yourself, 
but it’s usually best to call in a service- 
man if— 
@ The sealed compressor unit breaks 
down, or 
@ You find a leak in the refrigerant 
lines. 
As with any machinery, you have a 


better chance of repairing an air condi- 
tioner if you know how one works. 

An air conditioner operates on the same 
principle as a refrigerator. A liquid that 
boils at a temperature well below zero 
degrees—usually Freon 12 or 22—is the 
secret. As it changes from a liquid to a 
gas, it absorbs heat. And when the gas 
changes back to a liquid, it releases heat. 

To put this principle to work, your 
room unit pumps the liquid refrigerant 
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through a narrow tube called a capillary. 
This reduces the refrigerant pressure and 
it vaporizes as it passes through an evap- 
orator coil on the room side of the unit, 
extracting the heat from the hot room air. 

The hot low-pressui2 gas is pulled into 
a motor-driven compressor where the 
pressure is increased. The hot high-pres- 
sure gas is then pumped into the con- 
denser coil on the rear of the unit. In 
this coil, the gas is cooled sufficiently to 
change it back into a liquid, and, in so 
doing, it gives up its heat outside. 

The refrigerant then goes back to the 
capillary tube to start the cycle all over 
again. 

A motor with a fan on both ends helps 
along the hot-air transfer. The fan on 
the room side pulls hot room air through 
a dust filter and evaporator coil and recir- 
culates the cooled air back into the room. 
The other fan slings out the moisture that 
drips from the evaporator, helping to 


Room Air 
Conditioner 
Trouble 
Shooting 
Chart 


SYMPTOMS ¥ 








Filter dirty 
Colls blocked or dirty, 
fins bent 


cool and liquefy the hot refrigerant and 
reduce room humidity. 

The units that both cool in summer 
and heat in winter work the same way, 
but have a thermostatically controlled 
valve that reverses the flow of the refriger- 
ant through the coils. In cold weather, 
it removes heat from outside and releases 
it in the room. Some units are also 
equipped with electric resistance heaters 
to help on a very cold day. 

Consult the chart to know where typi- 
cal troubles lie. In many cases a symp- 
tom may mean more than one trouble. 
Here is how to start. 

The sneaky little troubles listed in the 
“general” section of the chart may seem 
so obvious they may be overlooked. Elim- 
inate these first. 

The electrical system is the next sus- 
pect when general checks don’t spot the 
culprit. 

Make up a tester as shown. With it 


Low outdoor temperature 


Fan loose on shaft 


Temperature-contro! dial set 
for continuous run 





Poor cooling (or heating*), compressor and 
fan running 


cre Damper improperly set 





No cooling (or heating*), compressor not 
running 


e 7 Room thermostat set too high 





Compressor won't start, fan motor runs 





Fan and compressor won't run 





Fan motor won't start, compressor runs 





Compressor operates continuously 





insufficient air volume 





Compressor cycle short, fan motor running 





Biown fuses 





Fan motor runs intermittently, compressor 
runs 





Unit noisy, or excessive air noise 





Condensation water overflows 





Excessive frosting of evaporator coils 








Control dials hard to operate 









































130 PorpuLar SCIENCE AUGUST 1959 








How to stop troubles with room coolers before they begin 


REVENTIVE maintenance is_ the @ Check for clogged condensation 
most profitable “trouble-shooting” drain lines twice a season at least. 
time you can spend on your air condi- @ Test the fan and blower wheels 
tioner. A good time to begin is when you - yearly for alignment and possible slippage 
start up your unit after the winter. on the shaft. Wipe off oil, lint and dirt. 

@ Lubricate the fan motor with No. 20 @ Look at the coils monthly. Brush 
oil (on those motors requiring oil) every off dirt and straighten any bent fins. 
year in northern climates, every six @ Trim off vines or shrubs that grow 
months in hot regions or if you are a_ high in front of the condenser coil. 
year-round user. @ In the fall, store the unit in a dry 

@ Inspect the air filter at least once a__ place, or protect the outside with a tight- 
month, following the maker’s instructions fitting cover to keep out freezing snow 
for cleaning. and rain. 


you can check out nearly every part. It allow the fan to operate independently 
indicates when there is a flow of current to circulate room air without cooling 
through a circuit. Use it as in the photos, (some models have two separate motors) . 
with or without the power applied. Compressor operation is usually gov- 

Room units are generally wired to erned by a thermostat. When room tem- 
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*Applies to heat pumps and heater types. 
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perature rises, the thermostat switch ap- 
plies power to the compressor-starting 
relay, which temporarily allows a high 
current to bypass the running capacitor. 
This creates the high torque required to 
start the hefty compressor motor. When 
a proper voltage appears across the relay 
coil, its starting contacts open and the 
running capacitor and _ running-motor 
winding take over. 

A bimetal overload thermosiat is con- 
nected in the compressor circuit to cut 
off the power should the compressor be- 
come overheated in starting or running. 

Check visible troubles like fuses, loose 
or broken wires, or visibly damaged parts 


Operation 1: Correct these 


oe 


oY 


CLOGGED FILTERS can cut down cooling and 
cause a conditioner to run itself ragged. Check 
them once a month; follow the maker's in- 
structions for cleaning your particular type. 


BENT FINS on condenser or evaporator strangle 
efficiency; lead to other troubles. Straighten 
them with a U-shaped wire, slid gently up and 
down. Make sure you don’t scratch the coils. 


first. Compare the typical circuit dia- 
gram with that of your unit. You may 
find this glued to the cabinet interior or 
in the owner’s manual. If not, write the 
maker for one. Pay heed to his color 
code to make wire tracing easy. 

Low line voltage can cause hot motors, 
erratic operation, poor cooling and blown 
fuses. Eventually, it can knock out the 
unit. You can be reasonably sure line 
voltage is adequate if the unit has per- 
formed normally in the past and if the 
distance from the outlet to unit does not 
exceed the maker’s recommendation. Be 
sure that your house wiring is adequate 
for the load and that no heaters or major 


simple mechanical faults first 


i ey . 
DIRTY CONDENSER COILS are best cleaned with 
an air hose or vacuum cleaner. To keep dirt 
out of the unit, blow from inside out. If neces- 
sary, use a brush carefully on the fins. 


CONDENSATION WATER must run freely from 
the evaporator coil to pan for the slinger fan. 
Clean dirt and debris from the trough. Coat 
any rust spots with a rust-preventive paint. 


O 

























FEMALE pig Ra 
TA wi 
MALE PLUG TOCETHER 
HOMEMADE TESTER checks 
shorts, opens and grounds quick- 
ly. Make it from a rubber-cov- 
ered pigtail socket wired as 
shown to a plug, prod and clip. 
Female plug with its contacts 
wired together lets you shunt 
male plug for “power-on” tests. 
Use a 25-watt bulb in the socket. 


TEST FOR SHORTS in capacitors 
by substituting a 10-amp fuse 
for the bulb and plugging tester 
into 115-volt line. If fuse blows 
as prod and clip touch capac- 
itors terminals, capacitor is 
shorted and must be replaced. 
Caution: first unplug unit and 
discharge capacitor. 











Operation 2: Now you’re ready to tackle electrical failures 










a Be 

TESTS WITH POWER OFF are 
made with tester plugged into 
115-volt extension cord. Here, 
compressor-overload thermostat 
is checked for open circuit. If 
bulb lights with clip and prod 
on contacts, continuity through 
circuit is okay. Don’t touch both 
the clip and prod at same time. 





TEST FOR GROUNDS on metal- 
cased capacitors next. With bulb 
in socket and tester plugged in- 
to line, touch the prod and clip 
between capacitor’s case and 
its terminals. If bulb lights, 
capacitor is grounded to its case 
and must be replaced with an- 
other of the same type. 





BLOWER 
MOTOR 
i 
GROUND 



























































TESTS WITH POWER ON are 
made with tester plugged into 
special shunted plug, and cur- 
rent comes from machine itself 
instead of extension cord. Here, 
a switch is checked for continu- 
ity. If bulb lights, switch is 
okay and trouble is elsewhere. 
If it doesn’t, switch is bad. 


TEST FOR OPENS in capacitors 
by using tester plugged into 
115-volt line in same way as for 
grounds. Bulb should light 
when clip and prod are placed 
on capacitor’s two terminals. If 
it doesn’t, no current is getting 
through the capacitor and you 
will have to replace it. 






TYPICAL COOLER CIRCUIT at left 
is marked “O,” “S” and “G” to 
indicate where to make tests for 
opens, shorts and grounds. Hook 
up the tester as shown above for 
each type of check. Because cir- 
cuits vary, be sure to check 
these trouble spots against your 
own wiring diagram, too. 
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appliances are plugged into the same cir- 
cuit. Then check the components where 
trouble is indicated, like this: 

Fan motor. Check for free shaft rota- 
tion. If a fuse has been blown, test for 
shorts across the motor terminals first, 
with the power off. If no fuse has blown, 
test with the unit turned on for voltage at 
the motor terminals. If the motor is 
shorted or won’t run, it must be replaced 
or rebuilt. 

When the test light indicates no power 
at the motor, trace the circuit to the 
switch. Power into, but not out of, the 
switch means you have a bad switch. 


GAS LEAKS ARE SNEAKY because Freon is color- 
less and odorless. But oil in the coils can be a 
giveaway. If you suspect a leak, check all tube 
joints for oil deposits or bubbles. 


If the fan motor is of the capacitor 
type, test for grounding, as shown in the 
photos. When the compressor is the sus- 
pect, check in this manner: 

Room-temperature thermostat. Ad- 
just temperature dial to the coldest set- 
ting. With power off, test for a possible 
open circuit across the terminals. If the 
bulb fails to light, replace the thermostat. 

Compressor capacitors. For safety, 
discharge the capacitor by shorting across 
the terminals with the shaft of an insu- 
lated screwdriver. Then remove the wires 
and check as shown in the photos. (Some 
models have only one capacitor) . 

Compressor-overload thermostat. The 
thermostat must be cool to the touch 
before testing. With power off, remove 
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the wires and test for possible open cir- 
cuits between No. 2 and No. 1 terminals 
and between No. 2 and No. 3 terminals. 
If the bulb fails to light in either case, re- 
place the part. On two-terminal thermo- 
stats, make a single test. 

Compressor motor. With power off, 
remove the three leads from the terminal 
block and test for shorts as shown on the 
wiring diagram. Scratch paint off the 
housing to get a good ground and test all 
three terminals for possible grounds. 
Then test for possible opens in both 
starting and running windings. If the 
unit fails any test here, have a service- 
man verify your findings. 

The compressor-starting relay (some 
models don’t have one) is a bit difficult 
to check. If all other components check 
out, on three-terminal relays disconnect 
the wires. Place the tester clip on the 
common or “L” terminal. If the bulb 
does not light when the prod is touched 
to each of the other two terminals, it is 
safe to assume that the relay is bad and 
must be replaced. 

Resistance heaiers that fail to heat on 
year-around models should be checked 
for shorts and open circuits and replaced 
if the thermostat switches that control 
them check out okay. 

Reversing-valve solenoids are prime 
suspects on year-around models when the 
system remains in the cooling cycle. 
Check for a possible open in the solenoid 
and for voltage at the terminals. Shorts 
are hard to identify. A serviceman can 
verify the trouble and replace the unit if 
necessary. 

Refrigerant troubles in the form of 
leaks can often be spotted by examining 
all connections and brazed joints. Hold 
your ear close to the capillary tube to 
detect partial restrictions. The normal 
“gurgle” will be replaced by a “hiss.” 

A partially plugged refrigerant strainer 
can be suspected when the inlet feels con- 
siderably warmer to the touch than does 
the outlet. 

Little or no noise in the capillary, little 
or no room cooling and a condenser coil 
cool to the touch usually mean bad or 
broken compressor valves. 

Because it is necessary to recharge and 
seal the system carefully whenever a 
portion of the refrigerant circuit is re- 
placed or removed for service, gas troubles 
are jobs for a serviceman. 





Replacing Glass 
in Metal Sash 


EXACT FIT is important when new glass is cut. comes apart, it’s easiest to measure first. 
For a rigid frame such as this corner-staked Sometimes old glass can be measured. Before 
one (note tiny punched indentations), meas- taking apart a frame, mark corners (above) 
ure from outside edge of opening. If frame for matching them in later reassembly. 


What to do when frames don’t come apart 


oe 2% ’ As oe Sein 

MOLDING such as you see in use of glazing compound as in left photo above. 
here is a common means of holding the glass The glass will smooth out mastic when 
in a metal frame, although you'll also find pressed into frame. Then push plastic mold- 
putty and glazing compound used. After ing strips into groove as at right. Use new 
frame has been brushed clean, apply a bed molding if old strips have deteriorated. 
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What to do when clips retain come-apart frames 


POP THE CLIPS OFF with a screwdriver and 
dismantle four sides of frame. Then, if win- 
dow is so equipped, wrap rubber molding 
around new pane. Push one section of frame 








channel on edge of glass, then an adjacent 
channel as in lower photo above. Attach 
corner clip, and proceed to other sides. Re- 
shape clips if they are bent in removal. 


How to work on the knock-apart sashes 


L-SHAPED CORNER RETAINERS mean knocking 
out one side of frame. If retainer is exposed 
(left), drive it out with a blunt punch. If 
hidden, hammer against inside edge of chan- 
nel, using a wood block. Then, put molding 


on new glass and slide into frame (center). 
Start retainers into their grooves and gently 
seat the channel with alternate taps at both 
ends. If frame feels loose around glass, 
centerpunch indentations at corners. 


Hints about frames held by rivets or screws 


IF CORNERS ARE RIVETED as above, remove 
channel from one edge by punching out riv- 
ets on two corners. Examine rivets first and 
punch out from small end. Install glass as 
shown for the knock-apart frames above. 
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SHEET METAL SCREWS allow all corners of this 
type to be taken apart. Note how corners of 
new glass must be coped to keep screws 
from breaking it. Apply mastic inside corner 
gussets before inserting the new glass. 


























UNOBSTRUCTED 
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Torque Wrench for Small Taps 

To avow overloading and breaking 
small taps, I made a wrench with spring- 
loaded hollow handles. Ball bearings are 
pushed by the springs into dimples in the 
edge of a round chuck. If a tap hits an 
obstruction, they press back into the 
sleeve and tension is removed. Torque 
limit is adjusted by threaded plugs.— 
Federico Strasser, Santiago, Chile. 


























Rigid Tool Clamp for Heavy Cuts in Lathe 


Short Cuts 
and Tips 


FROM PS READERS 


Repairing Radio Vibrator 

I HAVE learned through long experi- 
ence as a repairman of auto radios that 
the replacement most commonly needed 
is the vibrator. 

This can frequently be salvaged. Saw 
carefully through the shell and lift off the 
cover so as to get to the contact points for 
filing and sanding lightly. Then tape the 
cover back in place. Be sure not to let 
the blade penetrate so deep that it cuts 
the points.—Joseph Currier, Aspen, Col. 





Finding the Center of a Hole 

LocaTING the center of a drilled 
hole, or round stock, is easy with this tool. 
You can make it by drawing concentric 
circles on a 5”-by-5” sheet of clear plas- 
tic. Scratch the circles 14” apart with di- 
viders. Match the outline of one of them 
with the rim of the hole, and you will be 
able to spot its center automatically.— 
Peter Barna, Wilmington, Call. 


SPHERICAL 
WASHER 


Heavy cuts in the lathe are likely to deflect the tool 
because of the distance of the point from the center of 
clamping pressure. You can avoid this with a sleeve 
that applies the pressure closer to the tool’s point and 


near the ends of the rocker base. 


Replace the tool-post screw with a tight-fitting stud 
made from heat-treated alloy steel, but leave plenty of 
clearance in the sleeve so it will allow space for angular 

















setting of the tool. Use a spherical washer under the 


clamping nut.—F. Murray, Chicago. 





1 while you’re rolling along the road, the tent 
and platform rest atop the boat. 


For real convenience and carefree weekends, 
you’re sure to like 


The Tent That 
Rides on a Boat 


By Gordon F. Manning favorite lake is too far away to reach that 
night, but that doesn’t mean you have to 
HIS could be you: cheat yourself of precious hours by wait- 
Home from work on a fine Fri- ing for a crack-of-dawn start. 
day summer evening, a weekend of “Let’s go,” you say to your wife. 
fishing and water skiing looms big. Your She, having detected that come-out- 





OPEN FRONT END OF RAISED TENT shows 
hinged-steel end frame. Ridge and eaves 
poles are the only detachable parts of the rig. 
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for overnight stops 3 when you reach your desti- 
enroute, raise tent in 60 nation, lift the platform, 
seconds—and bed’s ready. and launch your boat. 


during your stay on shore, 
tent and platform are lowered 
like this for... 


SEL "4 a ie y 


hah! 1 ean 


ee ae oe 
iL oer —_ ~ r 

‘ - . & ~~“, 
doors glint in your eye, already has  —_ “— 
packed a picnic basket and is stocking up ®t ion pe ~~ se 
the portable refrigerator. You hook the Seely kta Pu A ME te, 
boat trailer to the family bus, toss in 


swim suits and the gear for an aquatic .«. the answer to the 
spree. 


As you drive and the daylight hours crowded motel situation— 
dwindle, or you feel tired, you pull into park trailer, sleep in tent. 
the first turnout along the road. Walking 
back to the trailer, you unsnap the canvas 
cover on the flat package on top of the 
boat. Swing up two end frames and a 
tent is raised; hook in a ridge pole and 
two eaves poles. Bedding is made up on 
the 4”-plywood floor. Your sack is ready 
in minutes. 

At sunhup, between yawns, you fold 
down the tent, snap on the cover, and get 
under way in a hurry. Munching a break- 
fast sandwich as you drive, you’ve already 
stretched out your weekend. No time-con- 
suming making and breaking of camp; no 
hunting for motels with a vacancy. 

Arriving at the lake, you back down 
the beach to the water and winch up the 
tent platform on its two U-shaped car- 
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DETAIL SHOWS HOW U-CARRIERS join platform 
frame. Padded wood chocks fit boat gunwale; 
the turnbuckle is part of hold-down device. 


riers to give the boat clearance. Then, 
after the outboard has been launched in 
the normal way, with its own winch, you 
pick a choice parking spot, lower the 
platform to the trailer cradle, and put up 
the tent as you did the night before. 

By the time the latecomers get there, 
you have camp all snugged up and are 
out on the lake fishing. 

This can be you: because the two 
young men from Agawam, Mass., who 
thought up the “boatent,” and hope to 
produce it commercially, have ironed out 
the bugs. Bill Gile, a high-school shop 
teacher, and Maurice Nelson, a civil en- 
gineer, each built an individual rig to fit 
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U-CARRIER BEARINGS ARE FASTENED to trailer 
frame by U-bolts. Carriers are 1” pipe, bent to 
shape. Cap screws keep them in position. 


his own boat, and put them through three 
summers of road and camp testing. 

One of their problems was shrinkage 
of their standard seven-foot-square wall 
tents. The canvas ripped when it became 
too taut over the rigid steel framework. 
Now they have spring-loaded, telescoping 
eaves and ridge poles that have four 
inches of play. As the tent shrinks, the 
poles shorten. 

Another road-tested device holds the 
tent package securely down against 
the deck of the boat while traveling over 
the roughest of roads. Two turnbuckles, 
one on each side, are attached by short 
chains to the trailer. 





>PPT FOUND an easy way to stop a toilet 
flush-tank inlet valve from leaking. I re- 
moved the valve assembly and applied 
several coats of rubber cement to the 
valve face. Then I replaced the assembly 
while the cement was still tacky. The 
rubber filled pits in the valve seat and 
formed a durable leakproof surface on the 
washer.—Carl L. Beddig, Oakland, Cal. 


Anchoring Paint on Ladder 


A PAINT can will 
be safe on the top 
of a step ladder if 
you hold it with a 
C clamp. Stretch a 
heavy rubber band 
over the can and run 
the screw through.— 
Daniel Bousha, Jack- 
son, Mich. 


‘J ale) a am Oleh a 
and Tips 


FROM PS READERS 


Towel Rack in a Cabinet 


Ir you don’t like towels hanging in the 
kitchen, you can build a rack that will 
slide in and out of a cabinet. Make a rec- 
tangle of 1”-by-1” stock and bore paired 
blind holes in the ends to take three or 
four stainless-steel rods. Assemble with 
glue and mount on cleats in a base cup- 
board. Holes in the upright piece behind 
the toe space provide ventilation—J. L. 
Wilson Jr., Binghamton, N.Y. 


Storing Spare Hacksaw Blades 


A CONVENIENT way to keep spare hack- 
saw blades is to tape them to the top bar 
of the saw frame. You can then be sure of 
having an extra handy if one should break 
while you are at work on an outside job. 
—N. S. Steigman, Howard Beach, N.Y. 


How to Lay Out a Curve Having an Extra-Long Radius 


IN BOATBUILDING and 
cabinetmaking you are 
often called upon to lay 
out large-radius arcs. 
You can do it easily 
with two yardsticks or 
battens held together at 
the ends with a small 
bolt and wing nut. 
Drive in nails at two 
points and clamp the straightedges at a 
suitable distance from the chord. Then, 
with a pencil held firmly in the angle of 
intersection, draw the arc by sliding the 


WING NUT é 
BOLT 


straightedges on the nails. By varying 
the angle between the two sticks, you can 
makes arcs of shorter or longer radius.— 
James D. Chapman, Memphis, Tenn. 


14 





To be a good neighbor, and remain one, 


here’s what you should know about 
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Keeping 
Line 
Fences 
Within 
the Law 


By William B. Eagan 


OWN in Louisville, Ky., immedi- 

D ately after a man built a stockade 

fence 10 feet high around his lot, 

the zoning board ordered him to remove 

it. His neighbors had protested, and the 

law was on their side. Local zoning there 
restricts fences to a four-foot height. 

Fences are a prime source of neighbor- 
hood feuds. Every day courts are passing 
judgments on such controversies. At issue 
may be a state law, a local ordinance, a 
zoning decree or perhaps a special re- 
striction in the deed and covenants ap- 
plying to a particular piece of property. 

Strange legal quirks. Search out all 
restrictions. For instance, did you know 
that: 

@ In most communities, you can be 
found guilty of trespass if you build a 
fence exactly on your property line? 

@ You can be held liable for damages 
if someone should hurt himself on your 
fence? 

@ You can be forced to share the ex- 
pense of mending a fence belonging to a 
neighbor whose land adjoins yours? 

@ You can run afoul of the law by 
erecting a fence that impedes natural 
water drainage or that merely restricts 
the view of your neighbors? 

Ignorance of the law is no defense. 
This holds true in fence cases as in other 
legal hassles. Take the case of poor Harry 
M. who moved into a brand-new home in 
Cincinnati. To safeguard his children, he 
decided to fence the back yard. 

Finding that his property line split 
the middle of a shallow drain ditch be- 
tween his yard and his neighbor’s, he set 
his posts in the center of the ditch. When 





the fencing was complete, he filled in the 
half of the ditch on his side, level with 
the rest of his yard. 

During the first heavy rain, the ditch 
overflowed on his neighbor’s yard and 
flooded his garage. 

Harry M. refused to pay damages since 
he regarded one half of the ditch as his 
own to do with as he liked. The court 
saw it differently. Harry had to pay for 
the damage. He was also warned to re- 
locate the fence and to restore the filled 
ditch to its previous shape and size. 

What law had Harry broken? A very 
old and simple one, yet surprisingly not 
too well known. You can’t alter the nat- 
ural contours of the land in any way that 
affects a neighbor’s property. This is so 
even if you do the job on your own land. 

The question of repairs. John T. in an- 
other state was even unluckier. He bought 
several acres of country property as an 
investment. It was fenced in, but the fence 
needed repairs. Soon the owner of the ad- 
joining land submitted an estimate for 
repairs to John and asked him to pay 
half. John refused. 

The county trustee warned John to 
pay, but he refused. What happened? The 
county had the repairs made, then added 
the cost to John’s tax bill. 

John couldn’t win. A state law required 
that all fences be set on boundary lines, 
automatically making them the joint re- 
sponsibility of owners on each side. 

In other areas, you may find that on- 


NO MAN’S LAND between paral- 
lel fences starts fights, looks 
silly, wastes land and may be 
illegal. But, in some cases, a 
setback fence may be the only 
answer to a grouchy neighbor. 
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the-line fences aren’t permitted because 
of the legal battles that often result. 
Many communities now forbid shared 
driveways for the same reason. 

No barbed wire. Often an illegal fence 
will go unnoticed until something hap- 
pens. An Indiana homeowner hurriedly 
erected a temporary barbed-wire enclo- 
sure to keep. out roving dogs until a more 
expensive fence could be built. 

Everything was fine until a child chas- 
ing a ball fell into the barbed wire and 
was badly cut. The child’s parents sued, 
the town suddenly lowered the boom, and 
the homeowner had to pay a steep price 
for his “cheap’’ fence. 

Barbed wire, similar sharp-pointed de- 
signs and electrically charged fences are 
almost universally outlawed nowadays. 
One exception: A fence topped with 
barbed wire is frequently legal for guard- 
ing such hazards as swimming pools. 

Know your boundary lines. Another 
homeowner very carefully set his fence 
on what he thought was the inside edge 
of his property line. A resurvey made by 
a new owner next door showed the line 
to be 2” off, and the new neighbor got a 
fine fence free. A more ornery newcomer 
could even have had the fence removed 
—and kept the materials himself. 

If you can’t locate surveyors’ markers, 
better have a new survey made. 

Consult your neighbors. Because fences 


Three ways in which the unwary 


JOE LOST A BRAND-NEW FENCE when he found 
he couldn’t paint it without trespassing on his 
neighbor’s land. He should either have ob- 
tained an easement or built it farther back. 


are automatically interpreted as “Keep 
Out” signs, neighbors can be offended 
easily. Law or no law, it’s a good idea to 
get your neighbor’s consent to a fence. 
And it’s a still better idea to get all 
agreements in writing. 

George and Charley were great next- 
door pals, so when they decided that a 
fence would look nice between their 
houses, they had no problem in agreeing 
to share the cost and upkeep. 

Then George’s office was transferred to 
another city and he had to move. Char- 
ley’s new neighbor not only balked at 


Quick Answers to Trick 


If my neighbor erects a fence on 
my property and I do nothing about it, 
would the land on his side of the fence 
become his? 


A Yes. If you permit an encroach- 
ment for a length of time specified under 
local law, he can take title by a process 
called “‘adverse possession.” 


If my neighbor gives me verbal per- 
mission to build a fence half on his side 
of the boundary, can he make me remove 
it if he changes his mind later? 


A Not if you can prove he said it and 
the court rules that an “irrevocable li- 
cense” has been created. But verbal 
agreements are hard to prove. To be 
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safe, better get it in writing and have it 
recorded in both of your deeds. 


@ If I find that a fence encroaches on 
my property, can I remove it myself? 


A Yes, provided the location of the 
fence has not already been established by 
an easement or some other agreement. It’s 
best, in any case, to consult your neigh- 
bor first and try to get him to remove it. 


© If my neighbor and I have shared 
an on-the-line fence by formal agreement, 
and he now wants to remove the fence, 
can he do so without my consent? 


A No. But you may have to buy his 
half of the fence to prevent its removal. 





BOB WAS SUED FOR DAMAGES because his fence, 
blocking the view at an intersection, caused 
a collision. Usual rule. Half a fence’s total 
area must be open for good visibility. 


paying his share of the maintenance—he 
wouldn’t even let Charley come over on 
his property to paint it. 

Even if the fence is on your side of 
the boundary line, remember that it’s im- 
possible to work on the other side of it 
without trespassing on your neighbor’s 
property. Agreements to share costs, and 
easements to allow you in the other fel- 
low’s yard, should be recorded right in 
the deed to each owner’s property. Even 
written agreements expire as soon as 
either party moves away unless they are 
made a permanent part of both deeds. 


fence builder can get into trouble with the law 


JIM’S HEDGE WAS A FENCE in the eyes of the 
law. He had to tear it out when he learned, too 
late, that he had planted it on public property 
—right where a new sidewalk was to go. 


When Bill moved into a small eastern 
town, he found his property already par- 
tially bounded by a neighboring fence. 
Instead of building a whole new fence, he 
received permission to extend the existing 
fence, offering in return to pay half its 
original cost. 

Bill thought this gave him title to half 
of the fence. It didn’t. When his neighbor 
moved away, the new tenant politely sug- 
gested that Bill could either “buy” the 
fence over again or take down the part 
that entered the neighbor’s yard. Bill 

[Continued on page 206] 
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Questions About Fences 


I made the mistake of erecting my 
fence on my neighbor’s property. What 
can I do? 


A. You can try buying a strip of land 
rom him or ask for an easement. Other- 
wise, he can have the fence removed. 


My neighbor has erected a 10-foot- 
high fence. Can I make him lower it? 


Yes, if it is higher than local re- 
strictions allow or blocks your natural 
view. Consult your zoning board. 


My neighbor and I have parallel 
fences and he refuses to keep his part of 
the center strip clean and mowed. Can I 
force him to do so? 


A This depends on local building and 
health codes. Proper maintenance is re- 
quired by some, not by others. 


Recently a car damaged my fence. 
Can I make the owner pay for repairs? 


A Yes, if your fence isn’t on the road 
right-of-way and thereby a hazard. You’ll 
have to sue him, though. Loca! laws set 
rules, but do not settle claims. 


© I built a 10-foot-high privacy bar- 
rier in my back »ard, Would this be con- 
sidered a fence? 


A Not unless it is on or near a prop- 
erty line. However, it may be subject to 
other building restrictions. 
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Bonus from the medicine chest: 


7 Extra Uses 
for Adhesive Tape 


COVER OF JUNIOR’S BASEBALL about to come 
off? Wrap it tightly with adhesive tape and the 
ball will be almost as good as new. 


WRAP A HAMMER HANDLE if a crack de- fr 
velops. On any wood handle, tape will give 


you a better grip and prevent blisters. 


A BICYCLE TIRE that has worn through to 
the fabric can be saved. Wrap tape tightly 
around the tire, apply black shoe polish, and 
you have a “recap” good for emergency use. 





FOR SMALL PAINT JOBS, 
such as window sash, a strip of 
adhesive tape works fine as a 
masking-tape substitute. For fine 
stripes, place two strips close to- 
gether and paint between them. 
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A FILM HOLDER can be 
marked by applying a thin 
strip of adhesive tape, then 
writing the negative number 
on it. Use similar tabs on 
35-mm. negative cartridges. 


APPLY IT TO OUTLETS near the floor if you 
fear a youngster may stick in metal objects. 
Paint it to match the faceplate color. 





BEFORE DRIVING A NAIL 
into a plaster wall, cut off a 
short length of tape and press 
it against the spot. This way 
the plaster beneath it wont 
crack or chip out. 





Lazy Kite Flying 
with Remote Control 
I LIKED the soda-straw 
box kite shown in your 
March ’59 issue so much 
I decided to mechanize it. 
I coupled a spool to the 
gearbox of a little motor 
used for remote-control toys 
and mounted both on a 
wood base. Because the con- 
trol box has the usual for- 
ward and reverse buttons, I 
can play the kite out or reel 
it back in with a touch of a 
finger.—Tommy. Fulker, Col- 
orado Springs, Col. 





Punching Multiple Holes 


You will find a wooden board and nails 
handy for a quick check when punching a 
number of holes in panels. Drive the 
nails through at the points where the 
holes should be, and use the board as a 
template on which to place the panel 
after punching. If one of the punches 
breaks or fails to go through, it will 
show up immediately on the template.— 
Federico Strasser, Santiago, Chile. 


Improvised Offset Screwdriver 











Ir you need an offset screwdriver on a 
job and there’s none available, you can 
make one from a bolt, two nuts and a 
washer. Simply assemble them on the bolt 
and tighten.—F. Murray, Chicago. 


Short Cuts 
Cale MME ot) 


FROM PS AEADE RS 


Packing Special China Pieces 
Ir you pack prize pieces with other 

china, wrap the special items in the col- 

ored comic section. They stand out at a 


glance from pieces in ordinary newspaper. 
—Frank A. Javor, East Orange, N.J. 


>>P BEFORE you fill a grease gun from a 
large can, smear the barrel with oil. 
Then grease won’t stick to the outside. 
—Bob Oldham, Uranium City, Canada. 


Floating Bolts in Concrete 


WHEN I set bolts 
in concrete to hold 
building rails or sills, 
I float them at prop- 
er depth with short -: 
lengths of corncob. I **:4. 
drill the center fora °°. +2; 
press fit and push a +. 6."2 
bolt through to de- “Sse... 
sired depth—G. E. {%:. 
Hendrickson, Argyle, ;*° 
Wis. ‘ 





The Way I Shoot 
Motorcycle Races 


By Erik H. Arctander 


XPERIENCE very soon teaches you 
E where to look for action at a motor- 
cycle race: at sharp turns, in loose 

dirt or sand, on steep hills, through mud 
and water. When covering a strange race, 
scrambles or trials course, I walk around 


it first, making mental notes of the best 
action sections. Then for variety I hit all 
or most of them during a race. 

Most of my shots are made with an 
Auto Rolleiflex, held by a pistol grip in 
the tripod socket. For infrequent tele- 
photo or wide-angle pictures I use an old 
4-by-5 Speed Graphic. 


Because events may shift between open 


The author, an associate editor of Pop- 
ULAR SCIENCE, is a spare-time photogra- 
pher of motorcycles in action. He has 
snapped 5,000 such photos over the past 
10 years, while reporting for sports maga- 
zines in the U.S. and England. 

A motorbike tour of Scandinavia intro- 
duced him to two-wheeling. Since then 
he has been an ardent rider as well as 
photographer and writer. Until recently, 
he and his wife (who also rides) edited 
a monthly newspaper about motorcycling. 


and shaded areas, I carry both slow and 
fast film—shooting as many as 20 rolls, 
always with the aid of an exposure meter. 

I try to get up close when it’s time to 
shoot—deciding beforehand where to run 
in case trouble occurs. On the ground 
glass I compose a negative-filling scene 
(usually with camera held low), then 
focus on a point where riders pass. I shoot 
when action or a large group of machines 
enters the “frame.” The trick is in wait- 
ing just long enough. 


PANNING, to give feeling of speed, I caught 
racer shifting up as he accelerated out of a 
corner. I shot from a ditch, to keep angle low. 














STEEP HILLS that level off sharply at top provide good action. I shot 
from below and behind to accentuate bike’s leap and show dust cloud. 


WHERE TERRAIN IS IMPORTANT, a high angle CHAMPS LOSE, TOO, is the tale told by this off- 
tells story best. I sat on a tree limb to snap beat shot. A downcast Paul Goldsmith, one- 
trials rider cautiously following a muddy path. time Daytona winner, sputters toward the pits. 
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A WATER SPLASH is my favorite subject for striking photos. I stood 
in midstream (with boots on); fast shutter “froze” water droplets. 


SPILLS ARE EASY TO CATCH—wait just beyond a sharp corner. Shutter speed of 
only 1/200 second stops action, but you have to shoot fast and keep cool. 
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TELEPHOTO CLOSE-UPS are good for variety. 
Here, I shot across a corner, using patch of 
light ahead of the racer to heighten contrast. 


LUCK ADDED SPICE to a routine shot when one 
scrambler spilled on turn. I composed picture 
first, waited for bikes to ride into position. 


TOUGHEST PICTURE TO TAKE is a winner being 
flagged in. Crawling under judges’ stand to 
avoid other photogs, I shot this at 1/500 second. 


GRIMY BUT SMILING, winner just off the track 
makes a good human-interest photo. I had to 
move fast—seconds later he was mobbed. 
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SCREW-TOP JAR WITH SEVERAL KINDS OF CONTAINERS are easily assembled 
HOLES PUNCHED IN LID to keep ant colonies—three of the simplest being 
sketched at left. Above is a display house that you can 
make as shown in the drawing at the right. 


GLASS-COVERED PICTURE 
People do the strangest things! 


For instance, keep ants. If this 
appeals to you, learn now 


How to 
Have Ants 
in the 
House 


By Robert Gannon 


NESTED GLASS BAKING _ 
OISHES WITH = 


152 PopuLar SCIENCE AUGUST 1959 








4" DEE 
V2" APART 


22" sTOCK 
“ea 














1S"x 18" GLASS (TWO) 
COVER BOTH SIDES 
WITH RED CELLOPHAN 
OR BLACK PAPER 











MATERIALS YOU NEED for this ant house are an 
8’-long two-by-two and a pair of 15” by 18” 
panes of glass. Glue and nail bottom corners; 
leave top frame member free for access. 


IVE o'clock, and the city’s office 

workers descend from the _ sky- 

scrapers, vanishing into the subways 
below the metropolis. 

A few miles away, also underground, 
similar events are mirroring the city in 
miniature. A colony of ants is preparing 
for the night. 

Next to man, ants and bees have de- 
veloped the most complex society on 
earth. And some scholars place man sec- 
ond. 

Keeping ants for study has become in- 
creasingly common, largely because of 
the ant houses or “palaces” now being 
sold in dime and department stores. 

You can use many types of containers. 
The main thing is that they permit the 
ants to be seen, yet keep them in their 
place. A screw-top jar with holes punched 
in the lid will work. Or better, a picture 


A FILE FOLDER acts as an effective funnel for 
emptying a collecting bag of ants into the house. 
House is then kept in dark several days to let 
ants get accustomed to the new home. 


_ em * y 
frame, nailed flat to a board with glass 
resting on top makes observation easy 
and provides access. 

Another type can be made by placing 
one glass baking dish inside a larger one 
and pouring water into the space be- 
tween. The dish should be divided into 
four or five rooms with walls (and little 
doorways) made of a material such as 
molding clay. One or two of the cham- 
bers should be kept dark. Dirt isn’t neces- 
sary. However, the absence of earth, 
though making for easy observation, does 
not allow the viewer to watch an interest- 
ing activity—tunnel excavation. 

The most satisfactory ant house in my 
experience, however, has been a large 
double-glassed affair easily built with 
woodworking tools. First, make two 
lengthwise cuts 34” deep and about 14” 


[Continued on page 208] 
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FOR THE HANDYMAN 


Outdoors 


RAIN WATER FILLS THIS POOL. Filling our pool 
would be too much drain on our well. So each 
spring we fill it with rain water from the roof, 
then start the filter system operating.—John 
Mihalick, East Liverpool, Ohio. 


AN OLD WASHTUB makes 
a perfect hose hanger 
and rag bin, with a use- 
ful shelf to boot. Here’s 
mine, conveniently lo- 
cated on the garage 
wall.—Thomas P. Mor- 
gan, Washington, D. C. 


DIVIDED ALUMINUM 
PLATE 


ALUMINUM {/6"wi 


OISK 
(DIA. TO SUIT PLATE) 


SPIKED SHOES IN THE LIVING ROOM? Sure—with 
these sneaker pads. Make them from a pair of 
women’s thick-soled beach clogs. Press the 
spiked shoes down on white cardboard and 
shape the cardboard to the shoes to get patterns 
for adapting the beach clogs. Put a pattern on 
each beach clog and drill holes for the spikes. 
Also drill holes for insertion of shoe laces from 
Lc side to side to hold on the pads. 


d 


REFRESHMENT TRAYS attached to outdoor furni- 
ture like this are very convenient. Cut the ply- 
wood disks to suit the plates or trays that you 
select. Glue the dowel to the underside of the 
disk in an offset position—about 3” from the 
edge.—W. G. Waggoner, Sacramento, Cal. 
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Short Cuts 
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and Tips 
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High-Working Aerial Ladder on Dump Truck 


WE NEEDED a rig to help with overhead 
maintenance work at Algonac State Park, 
so we put an aerial platform on a dump- 
truck body. We built it of two-by-fours, 
making the forward legs shorter than the 
back so it would stand upright when the 


Drill-Press Pipe Jig 


A SIMPLE jig that will hold round stock 
in place for drilling can be made from 
two 8” lengths of 14”-by-1”-by-1” angle 
iron. You should be careful in welding 
them together so that they form a perfect 
X. Then any of the four V’s can be used 
for holding the stock while drilling. — 
Arthur R. Tanner Jr., Poughkeepsie, N.Y. 


dump body was raised, braced it diago 
nally and bolted a ladder to the floor of 
the truck in order to reach it. It could 
have been made as easily from 114” pipe 
and removed when the dump body was in 
use.—Carlton T. Althoff, Algonac, Mich. 
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BODY OF FLOWER POTS 
CUT BAND FROM 2'x2" FROM 1"x8" 


Pot Cutouts on Window Box 


You can make window boxes from 
scrap stock and decorate them with cut- 
outs that look like flowerpots. The bottom 
is slightly smaller than the top opening 
so the front and ends slant inward. Saw a 
two-by-two at the same slant for flower- 
pot rims. Paint in contrasting colors. 
—Arthur N. Nelson, Kansas City, Mo. 
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intriguing facts you'll want to know about the amazing variety of 


Pushbutton 


Controls 


for Garage Doors 


By George Daniels 


MECHANICAL muscle to open 
A garage door used to be 

considered a wonderful bit of 
super-gadgetry. 

Today, mass-market builders are in- 
stalling pushbutton door openers in de- 
velopment houses as standard equip- 
ment. Like the “free” dishwasher or 
food freezer included with every house, 
their appeal to buyers is worth many 
times more than their cost. 

Two popular misconceptions that may 
have helped to keep this from happening 
sooner are that automatic controls are 
hopelessly complex electronic devices, 
costly at best and temperamental at 
worst. Neither is true. 

While radio controls are among the 
fanciest and most expensive, they are by 
no means the only type you can buy. 
Much cheaper—yet less well known—is 


the simple switch type, mounted car- 
window high on a post at the entrance to 
your driveway. As you turn in, you 
just reach out and push a button. 

Better and cheaper. Today, you can 
have a completely automatic garage door 
for the price of an ordinary household 
appliance like a refrigerator. For as 
little as $100, you can add an automatic 
control to any existing door. 

Some earlier models with the habit of 
responding to dog whistles, car horns 
and squealing brakes have either been 
taken off the market or made foolproof. 

Should you buy one? The sheer luxury 
of driving home on a cold, stormy night 
and watching your door swing magically 
open before you may be justification 
enough for parting with the purchase 
price. If it isn’t, doormakers offer further 
inducements. 

You’ll be spared 3,000 trips in and out 
of your car and 29,000 steps a year, 


Four ways you can command your garage door to open magically 








RADIO CONTROL, actuated by a button on your 
dash, enables you to open your door without 
stopping or slowing down. One of fanciest, it 
is almost foolproof against accidental opening 
by other cars, is also one of costliest. 
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KEY SWITCH at entrance to driveway is the 
cheapest control you can have, but you must 
stop your car to operate it. Because many 
openers use low-voltage wiring, the hookup of 
switches is safe and easy to do yourself. 





NEW REMOTE CONTROL is this 
tiny battery transmitter that 
flips open a garage door from 
any car or anywhere around 
your house or yard. It’s avail- 
able from suppliers of door op- 
erators such as Alliance Mfg. 
Co., Alliance, Ohio, and Edward 
T. Fink Co., Yonkers, N.Y. 


figures one company. You'll stay health- 
ier because a self-powered door keeps 
you out of the rain and snow. Your fuel 
bills will be lower because an automatic 
door is open only a few seconds a day, 
while human laziness may leave a manual 
door open all day long, wasting heat. 
Some of this is nonsense, but the fact 
is, automatic doors do make sense. Many 
new models will turn on a light for you 
as well as open the door. If you have a 


PRESSURE-OPERATED TREADLE buried in your 
driveway is next cheapest to a key switch and 
makes it unnecessary to stop your car. But it 
can be operated by any cars—including daily 
delivery trucks—that enter your driveway. 


steep driveway that ices up badly in win- 
ter, a remote-control opener may be the 
only way you can get a running start and 
reach your garage without stopping. 
You can have any control you want. 
The muscle that moves the door is the 
same no matter what system you select 
to control it. This is an electric motor 
of 1/6 to 1/3 hp., geared down to drive 
a chain or cable that pulls the door. 
Since any of several systems can be 


at the touch of a switch without even getting out of your car 





ELECTRIC EYE, or photocell, is mounted on the 
front of the garage and tripped by flicking 
your headlights in a pre-set code. It’s less ex- 
pensive than a radio control, but can't be trig- 
gered any farther away than vour beams. 
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used to trigger the motor, this means 
that you can start out with a switch, then 
add a radio control later. You can also 
combine controls. You can have a dash- 
mounted transmitter, for instance, plus 
a switch inside your house and maybe an- 
other in the yard so you can open your 
garage even when your wife has the car 
downtown shopping. 

Most standard openers are designed for 
upward-acting doors, either the sectional 
or one-piece tilt-up type. Special hook- 
ups can be rigged to operate swinging 
doors, but as these are costly, it’s usually 
best to install a new door. Single tilt-up 
doors start as low as $56. 

Prices for door operators alone—motor, 
hardware and a switch control—start 
around $100, average about $140. Most 
newer units include a safety switch that 
automatically. stops or reverses the door 
if it strikes anything while closing. Be 
sure the one you select has this pre- 
caution to safeguard children or pets that 
might be in the way. 

In-the-car controls. Most popular 
type, despite its higher price tag, is the 
radio control. This consists of a receiver 
in the garage and a transmitter operated 
by a pushbutton on the dash. 

Radio controls—including receiver and 
transmitter but not the actual door oper- 
ator—range from $80 to $100, with a few 
as low as $50. Where more than one 
car will operate the door, additional 
transmitters are needed at an extra 
charge of about $25 a car. 

New this year is a small pocket-size 
transistor transmitter that runs on hear- 
ing-aid batteries. Not wired to your car, 
it lets you open your garage door from 
any room in the house, anywhere in your 
yard or from any car that you may be 
driving—merely by reaching in your 
pocket and pushing a button. These cost 
about $37, not including the receiver. 

Keeping out strays. Two major im- 
provements have been made in radio 
contrels to prevent their being acci- 
dentally triggered by unwanted signals. 

Instead of operating on a single broad 
band, most new units give you a choice 
of up to 200 different signal, settings so 
that you and nearby neighbors can each 
zero in on your own garage without 
affecting others. At the same time, re- 
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BASIC “MUSCLE” is an electric motor, as in the 
typical setup shown at right. Into it can be 
plugged any of several “brains”—pushbutton 
controls—such as the radio, treadle switch or 
photocell above. When a brain tells the muscle 


ceivers have been made less sensitive so 
they won’t pick up stray signals. 

The big advantage of a radio control 
is that it also keeps out intruders, not 
possible with most other control systems. 
Only you in your own car can open your 
own garage. 

In case of a power failure, you can 
open the door manually, but you’ll first 
have to go around and pull a cord or 
lever from inside the garage to disengage 
the automatic control. The drawback is 
that if your garage has no other entrance 
you'll have to mount the device on the 
outside, within reach of prowlers. 

Timing your run. The range of a 





with one basic “muscle” to open your garage door 
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to move, the motor starts driving a chain (or 
similar linkage) that pulls up the door until 
an “up-limit” stop fastened to the chain strikes 
a switch arm on the motor. This automatically 
stops the motor and sets it for reverse rotation 


radio control must be great enough to 
permit your door to be open by the time 
you reach it, yet not so great that it 
responds to distant signals. For this 
reason, the rule is to adjust the receiver 
so that its range just matches the dis- 
tance required to give the door time to 
open. 

Most doors open within five to seven 
seconds, but it’s best to allow 10 for a 
safe margin. If you approach at 15 m.p.h. 
(22 feet per second), your control must 
start to operate at a distance of 220 feet. 

The faster you drive, the greater the 
control range you need for a nonstop 
approach. Make sure that the unit you 











so that the next push of the control button will 
close the door. The “down-limit” stop then 
shuts off the motor and reverses it again so that 
the next push will open the door and the cycle 
will be repeated as often as necessary. 


buy has at least the minimum required 
range. 

Cheapest control you can buy is a 
weatherproof switch mounted on a post 
at the entrance to your driveway, with 
an underground cable running to your 
garage. To make it burglarproof, you 
can buy a key-operated switch for about 
$12. 

A second switch inside the garage shuts 
the door after you and also opens it on 
the way out. The main thing you lack in 
a switch arrangement is the luxury of a 
completely nonstop landing. 

Photocell control. This system has 
recently been improved to respond only 
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to a brief pre-set dot-dash code from the 
car’s headlights, even in dazzling sun- 
light. But as code combinations are pres- 
ently limited to about five, this type is 
sold on the basis of low cost rather than 
bank-vault security. Professionally in- 
stalled, a typical photocell control, com- 
plete with electric operator, sells for 
about $150. 

Radar control. Highest priced of all 
systems, this type beams its signal from 
the garage to the car, where, at the press 
of a button, it is modified by a dime- 
sized crystal and bounced back to a 
receiver also in the garage. Unlike most 
radio types, it uses an outside hairpin 
antenna, but it’s practically as pickproof 
as a tumbler lock. Price for radar control 
and door operator, installed, is about $300. 

Off-beat controls. Two types of pres- 
sure switches are sometimes used. One is 
a treadle plate buried in the driveway 
(like the switches used on automatic 
traffic lights) that opens the door when 
the car is driven over it. As it is triggered 
by pressure alone, any car can operate it. 

The other is the familiar hose often 
used to ring a bell in a service station 
when a car drives in. It’s simple and 
inexpensive to install but it isn’t selective, 
and children enjoy jumping on it. 

Horn-triggered openers, one of the 
earliest systems tried, had the unfortunate 


habit of responding to blasts from passing 
cars and have been largely abandoned. 

Operating costs. Allowing radio re- 
ceivers to run continuously may sound 
expensive, but actually they burn only 
about 12 watts, littke more than the 
smallest night light. At average electric 
rates, this is about a dime a month if you 
never turn the control off, a nickel if you 
turn it off at night. The operator motors, 
running only one to three minutes a day, 
may bring the total cost to about 50 
cents monthly. 

Pro vs. do-it-yourself. You pay more 
to have your door and its operating 
equipment professionally installed, but 
you get a parts guarantee that may not 
apply if you do your own work. Some 
makers produce special kits designed for 
amateur work, complete with detailed 
instructions. Others flatly discourage 
amateur installation and may not be too 
helpful if you get stuck and are in need 
of advice. 

Here’s how the figures compare on a 
typical one-car sectional door: 


Professionally Homeowner 
installed installed 


$ 85.00 $ 65.00 
150.00 120.00 
75.00 50.00 


$310.00 $235.00 


Door 
Operator 
Radio Control 


e@eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


Check your garage’s vital statistics before you buy an opener 


HE mechanisms that do the actual job of opening 
a door come in many types and sizes, some of 
which may not fit your particular garage. Check these 


four measurements before you choose an opener: 
1. Headroom. Doors and operators may require as 
little as 2” from the top of the door opening to the 


ceiling or as much as several feet. 


2. Sideroom from door opening to wall (or across 

the centerpost in a two-door garage). You may need 
5” or 6” here (double this at a centerpost). 
If you’re short on head- 
room or sideroom, you may be able to reframe the 
But be sure you'll 
have enough opening left for an adequate door. 

4. Amount of clearance from the rear of your car 
This is important to know if 


3. Size of door opening. 


door opening to gain more space. 


to the present door. 












































you’re planning to add a new door as well as an opener. 
Upward-acting doors usually mount inside the position 
of old-style swinging doors, meaning you'll need 6” to 
8” extra room to allow for this. 
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Door-Top Safe Hides Jewelry 
WHEN my wife asked me to price a wall 
safe for her valuable jewelry, the cost 
drove me to ingenuity. Instead of paying 
out cash, I chiseled a 1”-by-4” recess 2” 
deep in the top of a closet door—room 
for a necklace, rings and small pieces. 
With the door closed and locked, they are 
safe.—John A. Comstock, Wellsboro, Pa. 


>PP PLIERS cost money. You can save the 
ones you have by periodically servicing 
them with a slim taper file. Work the 
file through each valley between teeth to 
restore gripping power. Clean with a wire 
brush.—M. Robert Beasley, Jackson, Mich. 


Short Cuts 
Cale Mm ME ot — 


FROM PS READERS: 


Handy Tool-Carrying Kit 

THE dirt-collecting troughs from a dis- 
carded carpet sweeper make a convenient 
toolbox for taking to a job outside the 
shop. All you need do is disassemble the 
sweeper, remove the troughs and clean out 
the dirt. They are joined in a single 
piece. The rod at the top will serve as 
a handle.—Hi Sibley, Nuevo, Cal. 


>>P Ir A medicine-cabinet door backs up 
against its shelves, the silvering is 
likely to wear off in streaks. I solved 
the problem by applying adhesive tape to 
the mirror along the contact points.— 
Leonard J. Dobucki, Frederick, Md. 


Coming in September ... 


The Popular Science 
Split-Level Workbench 


STAND-UP work surface and a lower 

level to sit at when tinkering .. . 
Plugged-in power-tool storage—the tools 
always ready for instant use, yet always 
under lock and key .. . A pull-out utility 
table for use as sawhorse, gluing table 
or general assembly .. . 

You’ll find all this and more in the up- 
to-date work bench designed by the edi- 
tors of Popular Science Monthly espe- 
cially for modern power tools. A large, 
detailed blueprint folded into the Septem- 
ber issue will show you how to build it. 





Tale) a an Oleh a) 
and Tips 


FROM PS READERS 


Sturdy Knockabout Stool 


Tus stool was built eight years ago in 
the hope that it would survive the treat- 
ment numerous children had handed out 
to commercial articles with disastrous re- 

sults. It’s still in 
active use, has had 
no repairs or mainte- 
nance other than an 
occasional painting. 
Its strength lies in 
the center spacer, 
nailed and glued to 
both legs, and in the 
top. They keep the legs from racking. 
Another advantage is that the grain of 
the seat runs crosswise between the side 
rails, providing very rigid construction. 
—Edward E. Thorp, Montclair, N. J. 


Securing Spinner Line on Spool 


\ Two rubber bands 
77 \ooped together will 
keep a spinner line 
from unwinding on 
the spool when it is 
not being used. 
Loop one of the 
bands over the spool; 
the other will act as 
a tab that can be 
grasped for removing 
quickly.—R. R. Run- 
dell, Miami, Fla. 


Toolbox for Use on a Roof 
By ADDING an ad- 
— justable leg at one 
end of a toolbox you 
aie provide level support 
gens for it on any pitched 
-— roof. Slot the leg 
== to fit over a pair of 
<= projecting bolts on 
one end upright. It 
~ is held by butterfly 
nuts when raised or 
lowered into  posi- 


tion.—G. E. Hendrick- 
son, Argyle, Wis. 
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DETAIL 
OF LEG 


ALL JOINTS GLUED AND NAILED 
WITH 2%2" NAILS. {" APART 


From Shoulder to Camera Bag 
WHEN the lady of BIVPTY F 

the house discarded ; 

her leather shoulder 

bag, my son quickly 

retrieved it. 
He has been using 

it since as a gadget 

bag for carrying his 

box camera. It has 

room for film and a 

flash attachment.— 

R. M. Woodbury, 

Natick, Mass. 


Built-in Tile Toothbrush Holder 


IF you are refinish- -~ 
ing your bathroom 


walls with plastic 

tile, you can build a 

in a toothbrush hold- 

er with two pieces of 

the same tile. Have 

the dealer bend two of the tiles at right 
angles so that when you cement them to- 
gether the flat sides will form a perfect 
square. When the bond dries, notch the 
projecting edge with a coping saw to hold 
as many toothbrushes as required.—Alice 
B. Peirson, Kennett Square, Pa. 





CORRAL 


HOwW I BUILT A LATCH —~ 
Garden-Tractor 
Dump Barrow 


NE of my most useful garden-tractor acces- 
sories is a dump trailer that I built for less 
than $65, using simple hand tools. 

The hopper is a four-cubic-foot aluminum 
wheelbarrow bowl—a replacement stocked by 
many hardware stores. I attached this to a hard- 
wood frame with eight carriage bolts. For the 
T-shaped trailer chassis I used galvanized pipe 
and fittings. The axle is a length of 54” shafting, 
slipped through the cross member. A pair of 
shaft collars fitted with setscrews hold the wheels 
in place. 

A pull on a leather thong opens a corral latch, 
freeing the forward end of the underframe from 
the tongue. This makes dumping the barrow 
easy.—R. B. Lewis, Menlo Park, Cal. 


REDUCING | syarT 
j COUPLING | © 

1" PIPE STRAP Pe 

ATTACHED TO Sa TOV 

FRAME WITH BORED To 

LAG SCREWS 5/e" INSIDE 


Sa’ x 2" BOLT OIAMETER 
~— 
THROUGH TONGUE 


“14"U BOLTS 
AROUND TONGUE 


IN FULL DUMP POSITION, the rim of the 
wheelbarrow bowl rests on the ground. The 
quick-release trailer hitch is convenient, but 
a less-expensive clevis could be used. 


The Case of the 
Coarse-Threaded 
Vernier 


ADJUSTABLE 
GAP 


XPERIMENTER Joe needed a one- 
knob control to vary the distance 
between two small anvils A and B over a 
short range. This would have been sim- 
ple with a screw having right-hand and 
left-hand threads, like a turnbuckle. But 
Joe’s lathe was not the screw-cutting 
type, and his threading dies were the 
common right-hand kind. He wanted 
delicate vernier control too, but the finest 
die on hand cut only 24 threads per inch. 


“——_nuts—" 


THREADED 
CONTROL SHAFT 


Nevertheless, he used the tools available 
to make a control that changed the spac- 
ing by 1/48” per turn of the shaft. By 
marking the knob’s rim, he could obtain 
adjustments almost as fine as one-thou- 
sandth of an inch. How did he do it? 
For the answer, turn to page 167. 
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A repairman tells about new techniques 


now used in tracking down 


The Gremlins in 
Printed-Circuit TV 


By Art Margolis 


Although printed-circuit television sets 
are fairly new, the odds are better than 
10 to one that if you have a new TV it 
has printed wiring boards. They are 
easier to design and produce, and their 
circuits are compact and free of wiring 
errors. That’s one big reason why your 
new set cost so much less than that old 
small-screen monster you may have rele- 
gated to the bedroom. 

Repairing them, however, involves new 
techniques and the use of special tools. 


A Case of TV Surgery 


NE of my recent printed-circuit jobs 
ran parallel to a repair job a doctor 
had made on the owner of the set. 

The poor guy, a preacher, had broken 
a hip. It was splinted together with one 
of those metal pins that pokes through 
the skin on either side of the fracture 
and holds the break in place with a metal 
member along the bone. Still in a wheel 
chair, he watched me in a big wall mir- 
ror as I worked on his set. 

The TV was a new table model, loaded 
with printed-circuit boards. Its ailment— 
a smeared picture. My diagnosis—a loss 
of high frequencies in the video. 

In a TV picture there are all ranges of 
frequencies from zero to mega (million) 
cycles. When a point in the frequencies 
goes from black to white, the change takes 
place in the megacycle range. And with a 
high-frequency loss, the picture smeared 
when trying to change that fast. 

Special circuits with peaking coils are 
used to pass such high frequencies. The 
indication in this case was that the set 
had lost a peaking coil. First I checked 
all the peakers, mounted atop the video 


164 Poputar SCIENCE AUGUST 1959 


printed-circuit board, with my ohmmeter. 
They all read between the proper three 
and 15 ohms. 

I decided to trace the wiring to the 
coils, and took an extension cord with a 
60-watt bulb on it out of my printed-cir- 
cuit kit. I lit the bulb and placed it be- 
hind the translucent printed-circuit board. 
The wiring stood out like a skeleton. 

The preacher chuckled. “When the 
doctor fluoroscoped my leg I watched in 
a mirror, too. My fracture looked very 
like that skeleton wiring. See,” he said, 
holding up an X-ray picture. 

“Guess it serves the same purpose,” I 
said, examining the wiring. There was a 
light spot on the lead that went to one of 
the peaking coils. ““There’s our fracture,” 
I said, pointing. Then I took a piece of 
hookup wire and attached it to two points 
with some 60/40 solder and my small 
iron so the wire jumped the break. I 
turned on the TV. The smear was gone. 

“Much like the way they patched my 
hip,” said the preacher. 

“Except for one small difference.” 

“Oh, what’s that?” he asked. 

“It won’t cost you as much,” I said, 
handing him a modest bill. 


The Case for “Sloppy” Work 


ETE, my kid cousin, is developing 

into quite a TV trouble shooter. But 
he’s always in a hurry and his work looks 
sloppy. I had tried to din neatness into 
him with the insistent repetition of a 
broken record. 

One day I decided to teach him a les- 
son in reverse. He had a 21-inch set on 
the bench. It had a vertical chassis, full 
of printed-circuit boards. I knew what 
was wrong with the set, but I kept that 
to myself. 

“Pete,” I said, “electronics is an art. 
For instance, you should try to make 














The preacher chuckled. “My fracture looked 
something like that skeleton wiring. See,” 
he said, holding up an X-ray picture. 


every solder joint a pleasure to look at.” 

“Yeah, I know,” he said, switching on 
the set. The screen lit up but there was 
no sound or picture. As I watched, Pete 
attached a needle probe to a voltmeter. 
Puncturing the circuit-board varnish with 
the needle, he began to take some voltage 
readings. 

As his probe touched the cathode of 
the audio-output tube, he took a closer 
look. It read only plus 10; the schematic 
called for plus 130. Then he pulled the 
tube and took another reading. It was 


still plus 10, indicating that the voltage 
loss had nothing to do with the tube cur- 
rent flow. 

Pete turned the set off. “Might be one 
of two things,” he said. “Could be a re- 
sistor between the B-plus voltage source 
and the cathode has increased in value. 
That would cause excessive voltage drop, 
robbing the cathode.” 

He paused. I nodded, and said, “Or?” 

“Or,” he went on, “there is a short in 
the cathode circuit, shunting off the 
voltage elsewhere. Let me check.” 
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i CHOPPED THE CONDENSER IN HALF with the 
dikes. Then I cleaned off the ends until I had 
two leads standing out from the board. 


Pete read the resistors. They were 
right. Then he took a resistance reading, 
cathode to ground. Instead of 10,000 
ohms, the meter showed 500. He examined 
the schematic. There was one .047 MF 
condenser between the cathode and 
ground. 

“That’s the culprit,” he said, grabbing 
a pair of dikes (diagonal cutters). As he 
started to work, I coughed. 

Looking up at me, he sighed, put down 
the dikes and picked up a long-nose pliers 
and soldering iron. My “sloppy-work” 
admonitions hadn’t all been wasted. I 
saw he was about to detach the condenser 
and try to reproduce the beautiful fac- 
tory wiring.” 

“Hold it!” I said. “That’s the wrong 
way.” 

Pete dropped his tools, his face flushed. 
“Okay, Art,” he said. “You do it your 
way.” 

I grinned, because I knew he would 
blow his top when he saw “my way.” As 
I picked up the dikes and chopped the 
condenser in half, his jaw dropped. Then 
I cleaned off the condenser ends till I 
had two leads standing out from the 
board, and attached a replacement .047 
to the old condenser leads. A bead of 
solder on each connection point finished 
the job. I stepped back and waited for 
the blowup. 

It came. “You and your ‘be-neat-Pete’ 
preaching. Why, that’s about the slop- 
piest-looking job I’ve ever seen.” 

“Granted, my boy. But every rule is 
made to be broken. On printed-circuits 
it’s neat to be sloppy. You’ve just seen 
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the correct way to install condensers and 
resistors in them. You should do as little 
as possible to a printed-circuit board.” 

“That was a dirty trick, Art,” Pete 
said. “I was going to do it exactly that 
way until you stopped me. And I admit 
it would have been an even sloppier job.” 

“TI know, Pete,” I said. “I guess you’re a 
natural for these printed-circuit repairs.” 

He still doesn’t know whether to take 
that as a compliment or an insult. 


A Fix That Hit the Jackpot 


\ HEN Aloysius O’Shea, our police 
chief, started his campaign against 
slot machines, I didn’t see how it could 
affect a law-abiding TV serviceman. Then 
his teen-age daughter called me up. 
“Please fix my TV,” she pleaded, “‘be- 
fore Daddy finds out it’s a slot machine.” 
I puzzled over that one as I drove over. 
Kate met me at the door, pony tail sway- 
ing, and led me to a new portable TV 
with sound and picture coming in fine. I 
asked her what the trouble was. 
She glared at me as if she knew I 
wouldn’t believe her. “The sound goes off 


in the middle of my rock-and-roll pro- 
gram, darn it. Then I drop a quarter in 
this slot and it works again.” 

I examined a slot at the top rear of the 


1 HELD UP MY MAGNIFYING GLASS and examined 
the.solder joints leading to the tube’s screen... 
and there was the trouble. 


set—a ventilation hole. Sure enough, 
there was a coin lodged about an inch 

down. Then the audio suddenly quit. 
Kate put in another quarter. There was 
[Continued on page 194) 





Replacing a Board in a Floor 

It’s easy to replace a board in a hard- 
wood floor with a nail-cutting blade in 
your electric handsaw. A cut through 
the two edges will remove the tongues so 
you can lift the damaged board out. Ad- 
just the blade for a cut just deep enough 
to go through the finished floor. 

In replacing the board, trim the tongue 
from the new board. Carefully clean out 
the gap above the subflooring, measure 
the replacement to fit, and put in place 
with mastic or countersunk and puttied 
finishing nails. Sand, shellac and finish 
to match.—E. D. Craig, Dallas, Tex. 


Jigsawed Shelf Brackets 
You can make brackets for a shelf from 
the leftover ends of the same lumber from 


which the shelf is cut. Jigsaw them to 
the shape shown, cut- 
ting a tenon on the 
upper ends. Then 
notch open mortises 
in the shelf so its 
back will fit flush 
against the wall. 
Screw the brackets to 
the wall through the 
tenon and the nar- 
row part of the bot- 
tom section, then 
screw the shelf in 
place.—Daniel Bou- 
sha, Jackson, Mich. 








Short Cuts 
and Tips 


FROM PS READERS 


_ Miter Faces for C Clamp 


Ir you cut blocks of the same angle as 
the miter joint you are gluing up, you 
will give your C clamp something to bite 
on. Put strips of plastic foam between 
the blocks and the sides of the joint to 
keep the clamp from slipping. Scraps of 
foam can be obtained from a dealer or 
upholsterer.—Paul Corey, Sonoma, Cal. 


PPP WHEN you paint exterior wood above 
masonry, get a nonchalking paint from 
your dealer. Unlike regular house paint, 
it won’t wash down and stain the ma- 
sonry.—Juel L. Melstad, Hetland, S. D. 


Answer to the 
Coarse-Threaded 
Vernier Problem 


[on page 163] 


OE simply threaded half the control 

shaft for 34”-16 threads from one end 

and the other half for 34”-24 threads 
from the opposite end. Though turning 
the shaft moved both anvils in the same 
direction, the one mounted on the 16- 
thread nut would outrun the other by the 
difference in the thread pitches, or 1/48”, 
on each single turn of the shaft. Each of 
20 divisions on the rim of the control 
knob would indicate a movement of 
1/960” between the two anvils. 


167 





e OTORBOATS 16 feet long or 
ra ic M over must carry a horn or whistle 


to use in situations like those 


TT f shown below. Smaller boats are not re- 
es or quired to signal. 


Afloat, a horn is not blown just to 
A 4 attract attention. When it’s blown and 
Seazoing: how many times are important to avoid 
confusion that could lead to a collision. 
e These are the sound signals you should 
Drivers know to operate a boat safely: 

One short blast—I will pass you by 

Here are the eight most common “eeping to my right. 


J ‘ Two short blasts—I will pass you by 
traffic situations afloat. j.oening to my left. — ‘ 


How would you handle them? Four or more short, rapid blasts—J 


—naGbaw® aw 
.a2 SReeu see 


IN A NARROW CHANNEL, you see a boat DEAD AHEAD is a boat coming from the 
headed your way. Which side of the channel opposite direction. Unless one or both of 
do you keep to while passing the other boat? you changes course, there will be a collision. 


a | fae 


é 
ge ~ 


5 CROSSING FROM THE RIGHT is a cruiser on A SMALL SAILBOAT is headed across your 
a collision course with your boat. What bow from the left side. You are moving 
action, if any, should you take? slightly faster in your runabout. 
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do not understand your signal, or what 
you propose to do is dangerous—don’t 
do it. This is called the Danger Signal. 

The one and two short-blast signals 
are used when boats meet, approach or 
overtake. When meeting or approaching, 
either boat signals and the other answers 


: DEAD AHEAD 
with the same number of blasts to show 


understanding. But if the first boat’s : 

maneuver appears dangerous, the second THIS DIAGRAM SUMMARIZES most of nautical 
blows the Danger Signal. Both slow driving rules. A boat approaching you from any 
down or stop until agreed. An overtaking point within the danger zone has right of way. 
boat blows once or twice to indicate 
the side it wishes to pass on. If safe, 
the overtaken boat repeats the blasts; ee a 
if not, it blows the Danger Signal. to water-traMic situations 


Please turn page for answers 
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APPROACHING ON A REVERSE COURSE, other 
boat is far enough to your right to pass clear 
if neither boat changes direction. 


CROSSING FROM THE LEFT is a cruiser on a 
collision course with your boat. One or both 
boats must change course or speed. 


 B 
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YOU ARE BEING OVERTAKEN by a faster boat. 
There is open water on both sides and no 
other traffic is coming toward you. 
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YOU ARE OVERTAKING a slower boat. The 
water is deep enough for you to pass on 
either side. No other boats are nearby. 
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Answers to 
Nautical 

Rules of the Road 
Quiz on 

Previous Pages 


Source: Pilot Rules for Certain Inland 
Waters, U.S. Coast Guard publication 
GG-169. 


TURN TO YOUR RIGHT, 
altering course enough 
for the other boat to pass 
safely on your left. He must 
do the same. There is no 


choice in this situation; you 
must move to the right. 


wean ras se 


KEEP TO THE RIGHT in a 

narrow channel—as on 
the highway. This rule is 
not absolute on the water, 
however. If it is easier or 
safer to keep to left of mid- 
channel, you may do so. 


suscaee=> {> 


STAY TO YOUR LEFT until 

the other boat has passed 
safely. If your course is only 
slightly to the left of the 
other boat, turn to your 
right as in the dead-ahead 
situation. 


HOLD COURSE AND SPEED 

—you have the right of 
way. He should slow down 
or change course to pass 
astern of you. You must keep 
same course and speed to 
avoid confusion. 


TURN TO YOUR RIGHT 

and pass astern of the 
other boat. Any boat ap- 
proaching you from dead 
ahead to two points abaft 
the beam on your right 
side has right of way. 


eeeereeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


6 TURN LEFT and go astern 
of him. Any sailboat has 
the right of way over a pow- 
er boat, regardless of which 
side it approaches, because 
a sailboat is more difficult to 
maneuver. 


PULL OUT AND PASS on 

whichever side seems bet- 
ter. Give the other boat a 
wide berth while passing. 
Don’t cut back on course 
until you are well up ahead 
of him, out of the way. 


HOLD SAME COURSE and 

let the other boat pass 
you on either side. The 
Rules of the Road require 
you to avoid crowding on 
the course of an overtaking 
boat as it attempts to pass. 
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Hints from the Model Garage 


Spring check-up. To find whether a valve 
spring is too weak for further use, com- 
pare it with a new spring like this. Close 
the vise jaws just enough to support the 
two springs, then measure the length of 
each—the new one and the old one. 











Valve-stem guard. Valve stems may rat- 
tle against the edges of the hole in a 
wheel cover. Also, the cover itself may 
shift, cutting the stem. To avoid both 
annoyances, slip a distributor-terminal 
nipple over the valve stem. 


eeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


\ 


Light brightener. On an older car where 
the main fuse has been in place for years, 
corrosion may be reducing output from 
the head lamps. Cleaning the clip and 
fuse with abrasive paper will often make 
the lights much brighter. 


ww wwlldli/y 
\* ‘4 


Emergency signal. For night breakdowns 
along the highway one motorist carries 
this warning signal in his trunk. The 
disk can be coated with reflective paint 
or covered with reflective tape. A pie 
plate could be used as the disk. 


CONTINUED I 





More Hints from 





the Model Garage 





STRIPPING 
WORN-OUT 
COVER FROM 
SPONGE- 
RUBBER 

ARM PAD 














PINNED 

TO NEW 
CLOTH, OLD 
COVER SERVES 
AS PATTERN 














Armrest repair. As a car grows older it’s 
natural that the armrest on the driver’s 
door should wear through on the top. 
When this happens, a new cover can be 
put on easily, using material that either 


matches or contrasts with the original up- 





holstery. The normal sequence of opera- 
tions is shown here. After applying 
cement as in Figure 5, shape the material 
to the pad, carefully smoothing it on the 
upper surface. Reassemble the armrest 
and the cover will remain taut. 


eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeens 





Lifter remover. One mechanic has con- 
verted an old pair of pliers into a tool 
for removing hydraulic lifters. The tool 
can also be used to remove tappets in 
those cars where it isn’t necessary to ap- 
proach them from below. 
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Get-gas reminder. When gas is low, re- 
mind yourself and other drivers in the 
family to refuel next time the car is out. 
Snap a market clothespin on the shift 
lever or steering wheel. Keep it on the 
sun visor when it’s not in use. 





Heres why your choice 
for boating should be 





this plated Champion 
marine spark plug! 


It’s the only plug with all 
these features. When you carry 
these Champions, your spares 
are always in perfect condition 
—and easy to install even out 
on choppy water... 


WATERPROOF PACK 


Only plated Champions have a com- 

pletely waterproof pack. After 24 hours 

under water, these two plated Cham- 

pions went directly into an outboard 
. started it on first try! 


SPARK PLUGS 





RUST-RESISTANT PLATING 


Special plating makes Champion mo- 
rine spork plugs highly rust-resistant. 
These plugs were all soaked in fresh 
ond salt water, then sprayed. Shiny one 
at right is plated Champion. 


Sealed, waterproof 
pack protects spares 


Rust-resistant plating 


Secured gasket 
you can't lose 


ATTACHED GASKET 
This photo shows how Champion's 
cttached gasket that can't fall off makes 
installation easier. You can actually 
install the plated Champion with one 
hand tied behind you! 


YOU'RE A SAFER SKIPPER WITH A SPARE SET OF CHAMPION SPARK PLUGS 
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Gus stood there, ankle-deep in 
mud. Then, whistling, 
he walked off into the woods. 


By Martin Bunn 


back seat, was dreaming of fish—big, beautiful fish 
that leaped to take his bait. 

A clap of thunder woke him. He yawned, and stretched 
luxuriously. In the front seat his buddies, Pete Vancourt, 
who was driving, and Elmer Stoddard, were reminiscing 
about previous fishing trips the trio had made to Wilderness 
Lake. 

Gus thanked his lucky stars he had an able assistant in 
Stan Hicks to take care of the Model Garage at vacation 
time. He looked back and happily eyé_ “the boat-loaded 
trailer bumping behind on the mountain road.* # 

Stoddard turned around. “Sounds as though we might 
run into some bad weather, Gus.” 

“Make the fish bite better. Relax, Elmer—think of it, 
nothing to do for a week but fish and loaf.” 

“Then think again, Gus Wilson,” Vancourt put in. “Since 
I’m furnishing the car, you’ll do the chores. We’ll have 
you so busy chopping wood, cooking, and washing dishes, 
you'll wish you were back in the Model Garage grinding 
valves.” 

“And since I’m supplying the boat,’ Stoddard added, 
“T’m counting on you to clean all the fish we catch.” 

“Naturally,” Gus agreed, “since I’m the only one who 
can catch any.” 

“Whoa, there, Gus!” Stoddard protested. “Who caught 
the heavyweight last year?” 


( vo WILSON, snuggled between sleeping bags in the 


174 POPULAR SCIENCE AUGUST 1959 





r= Yam V4 Wot- hed oI 


4 a 


CONTINUED 175 





“Sure, after you shoved a pound of 

sinkers down its craw. Why, my big 

. Y walleye topped your skinny pike by a 
. | Our good pound.” 

They had been climbing steadily, and 


| dipstick i as the car topped the mountain summit, 


a bank of black clouds, shot with light- 


"40 ning, moved swiftly in from the north- 

)) west. Thunder rumbled along the forested 
P ridges as the first drops of rain fell. Then 
* 


came the downpour.. The winding dirt 
road turned to mud. 


the a UDDENLY the engine began to miss. 
Gus spoke up fast. “Keep pushing 


difference ° her,” he warned. “We don’t want a 


breakdown in this deluge.” 
° ° “Listen to the back-seat driver,” Pete 
inl AG rs said, down-shifting to second. 

“I’m listening to that engine,” Gus 
said. The missing became worse, devel- 
oped into a series of backfires. Then the 
car shuddered to a stop. 

The three men looked at each other, 
silently listening to the rain beating on 
the car roof, the moan of wind through 
the swaying trees. “You,” said Vancourt 
pointing at Gus, “‘are the mechanic.” 

y ee ; ® “Not me. My job is cleaning fish. Re- 
Hastings Oil Filter Ca ges - ne 8 
clean from filter change Ty r “Gus has a point there,” Stoddard 
when replaced as normal @ecaniam . = , Hop out and get us rolling, 

Vancourt pulled out a cigarette and 

filtering material, which traps and holds lit it. “If you characters are counting 

h ‘ ‘pic di ‘cl on me, the fish in Wilderness Lake will 
even the most microscopic dirt particles. | jive to a ripe old age. I know even less 
The dipstick test proves it! about engines than Elmer here.” 


Just ask for Hastings—next filter change. yeah, I forgot about that,” Stoddard 
. : said. “It’s up to you, Gus. Get out your 

Be sure of clean oil a// the time. | tools and make like a mechanic.” 
*Proved by tests conducted in accord- “What tools?” Gus ; asked. “When 
ance with U.S. Bureau of Standards. I’m invited on a vacation by so-called 
dk 0 Sunnie tates Ries Glee friends, I expect them to furnish a car, 
not a backfiring teakettle. I’m sleepy.” 


. He yawned, settled back among the 
+> NALLALETO A fem sleeping bags and closed his eyes. 
= “Aw, come off it,” Vancourt said, 


grabbing Gus’s arm and shaking him. 
“We’ve still got 50 miles to go.” 

OIL FILTER : Gus sat up and peered out into the 

seaare downpour. “I might get struck by light- 

CARTRIDGES | ning out there.” He grinned. “Oh, all 

right, but it’s just because I can’t wait 


” 
HASTINGS MANUFACTURING COMPANY to get at those fish.’ 
‘ 
HASTINGS. MICHIGAN That’s our boy,” Stoddard  encour- 


aged as Gus struggled into boots and a 
Casite, Piston Rings, Oil Filters, Spark Plugs slicker. Pulling a floppy rain hat down 
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around his ears, he climbed out and dug 
a tool kit out of the trunk. Opening it he 
saw a pair of pliers, a screwdriver and a 
monkey wrench. 

“With this I’m expected to put in new 
timing gears?” he asked Vancourt. 

“Timing gears?” 

“Sure,” Gus said. “What did you 
think was causing all that backfiring?” 


“He’s kidding, Pete,’ Stoddard said. | 


“Okay,” Gus admitted. “But you guys 
better get busy putting a canvas tarp 
over the hood or we'll drown out the 
engine for sure.” 


ORKING together, Vancourt and 


Stoddard draped a canvas over the 
raised hood. As each held up a corner, 
Gus ducked underneath and went to 
work. 

Then he started looking for some 
trouble that could have been caused by 
water thrown up over the engine by the 
front wheels. The backfiring in the muf- 
fler indicated that raw gas was being 
shunted there, and that the cylinders 
were firing out of time. 

“Hand me a flashlight, Elmer.” Stod- 
dard dropped his tarp corner and dug 
into the glove compartment. 

With a better light, Gus noticed that 
the secondary wires to the spark plugs 
were held together by a fiber fixture 
attached to the block. The fixture was 
wet. Suspecting a spark leak, he re- 
moved the wires and wiped them dry 


with a bandanna. Next he checked igni- | 


tion connections, removed the _ spark- 
plug wires from the distributor cap, and 
dried out the contacts by twisting the 
corners of his bandanna inside. 

“Try her now, Pete,” he shouted. 

When the engine caught, it backfired 
like a machine gun and ran so rough it 
threatened to shake loose from the hang- 
ers. Gus was puzzled. He hadn’t really 
expected 
wrong. Now he wasn’t so sure. 


“Okay, that’s enough, Pete,” he yelled, 


ducking back under the canvas. It had 
to be ignition trouble, but locating it 
under these conditions was something 
else. 


He pulled the distributor cap, bridged | 


HASTINGS MANUFACTURING COMPANY 
HASTINGS, MICHIGAN 


the starter relay terminals with the 
handles of the pliers, and rocked the 
ignition points open on a cam lobe. The 
points seemed to have about the right 


CONTINUED 


to find anything seriously 


USING TOO MUCH OIL AND GAS? 





IT’S TIME FOR HASTINGS 


When your oil and gas bills start growing bigger 
—look out! Using too much oil is your first sign 
of worn-out piston rings. And worn-out rings 
mean power drop-off—costly waste of oil and 
gas—and expensive repairs later on! 

The sooner you act, the less it will cost. When 
your motor specialist recommends new piston 
rings ask him for Hastings. They’re engineered 
exclusively for replacement service . . . to pro- 
vide the additional lubrication worn engines 
need . . . to stop oil-pumping, save gasoline, 
restore lost performance. 

Get new car power and performance from 
your present car—with Hastings. Truly your 
best investment for many thousands of extra 
miles of trouble-free driving pleasure. 


HASTINGS: 


PISTON RINGS 


TOUGH onoil pumpingGENTLE on cylinder walls 


Piston Rings, Casite, Oil Filters, Spark Plugs 


1] 








gap, with no signs of pitting or burning. 
He turned the distributor cap over and 
played his flashlight inside. 

There was the trouble—a jagged crack 
running from the center, high-tension 
rotor contact segment to one of the spark- 
plug wire terminals at the distributor- 
cap edge. High-tension spark impulses 
were being diverted along this shorting 
crack. Meanwhile spark impulses in- 
tended for other cylinders were so weak- 
ened that missing occurred. 


gee 919 


Sv. /, Boe 
haa 


US came out from under the canvas 
shelter. ‘“We’re in a jam, boys,” he 
announced. “‘Let’s get in out of the rain.” 
When the dripping trio was seated in 
the car, he explained the situation. 

“Now isn’t that just dandy,” Van- 
court said. “Elmer and I bring along a 
bull-necked, impossible-to-get-along-with 
mechanic on our vacation simply be- 
cause he is supposed to be able to fix 
things. Then, the first thing goes wrong, 
he gives with explanations.” 

“Leaving us,” Stoddard added, “stuck 
in the mud 50 miles from nowhere. Well, 
we might as well break out the tent and 
get settled here for the night.” 

“Suits me,” Gus agreed. 

“Elmer and I'll take care of the tent,” 
Vancourt said. “You scrounge around 
for some wood, Gus. Maybe we can have 
a fire if the rain lets up a little.” 

Gus stood ankle-deep in mud, gazing 
off into the forest. “Aren’t those spruces 
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“I can’t remember when I've enjoyed a Sunday drive so much.” 


growing on a little rise over there?” 

“What’s the difference?” Stoddard 
asked. “We’re not going to chop down 
any trees. A few loads of fallen deadwood 
is all we want.” 

Gus was whistling as he walked into 
the woods. In a few minutes he was 
back, and stuck his head and shoulders 
under the open-hood shelter. His com- 
panions, wrestling with the tent, watched 
as he emerged, removed the canvas, shut 
the hood and got into the car. When he 
stepped on the start- 
er, the engine sprang 
to life, running 
smoothly. 

“Well, what are 
we waiting for?” he 
called out. “Hop in 
and let’s go fishing.” 

Stoddard and Van- 
court lost no time in 
getting into the car. 

“And let it be 
understood,’ Gus 
said, “that I’m driv- 
ing the car for the 
rest of our vacation. 
You, Pete, have the 
fish-cleaning chore.” 

“For getting us 
out of that mess, 
we'd serve you break- 
fast in bed.” 

“Don’t overdo it,”’ 
Stoddard said. “But just how did you fix 
that crack in the distributor cap, Gus?” 

“Nothing to it,” Gus explained modest- 
ly. “I collected some gum oozing out of 
a big spruce, smeared it into the crack, 
and stuck a bit of paper on top.” 

“What kind of a fix is that?” 

“It stopped the short,” Gus said. 

“But Elmer’s right,” Vancourt said. 
“We've got 50 miles to go and then 100 
back home. We’ll never make it.” 

“Maybe you can make a more perma- 
nent repair up at the lake,” said Elmer. 

“Nope,” Gus said. “But I wouldn’t be 
surprised if that spruce-gum job held up 
for a thousand miles.” 

“Have it your way,” Stoddard said, 
“but for gosh sake take it easy so we 
don’t jog that crack open again.” 

In reply Gus stepped on the gas. “Re- 
lax, you two. We’ll make it all right.” 

They did. 

Next Month: Gus estimates a wreck. 


a 
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Weldless 


Weather Vane 
Is Easy to Make 


HE appearance of an_ expensive 
wrought-iron weather vane can be ob- 
tained without welding by using easily 
worked aluminum and painting it black. 
This popular horse silhouette was cut 
from 14” aluminum, using a coping saw 
fitted with a metal-cutting blade. It is 
supported by an aluminum bar having a 
sheet-aluminum arrow tail and point 
riveted to its ends. The main support 
and pivot base also was cut from sheet 
metal. The silhouette swings on a tube 
loosely fitted over a well-greased steel 
pole, the top of the pole bearing against 
a pin that joins the arrow to the tube. 
Compass-point letters are riveted to the 


Yw"s!"BAR  -AXIS HERE 
> War f i 


¥4" TUBE 
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ends of 14” by 1” bars, notched, half- 
lapped and bolted to the pole. 

A wood base straddles the roof peak. 
A tight binding of soft copper wire clamps 
the four base sections firmly around the 
steel pole. Twist the wire ends tightly 
with pliers and cut them off close to the 
wood.—Hi Sibley, Nuevo, Cal. 


Vin bias 








You focus needle-sharp 
on fine-grained full-area 
ground glass—or by split- 
image rangefinder. 


You freeze action with 
1/500, fully automatic 
shutter. Speeds from 1 
sec., B; flash synch. 


Line up a meter pointer 
—and your lens is set for 
correct exposure! For 
films 5 to 1300 ASA. 


You command small sub- 


jects with close-up lenses 
—enjoy a full range of 


precision filters. 


You wind film with a 
flick of the thumb... set 
the self-timer to get in 
the picture yourself. 


You capture ultra-small 
subjects with this micro- 
scope attachment—one of 
many Retina photo aids. 


EASTMAN KODAK 
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You switch easily to wide- 
angle or telephoto lens. 
Smooth, quick bayonet 
couplings. 


You shoot from low level, 


get novel angles, with 
right-angle finder—an- 
other Retina special aid. 


COMPANY 





Camera makes you master of 
V& every picture situation! 


Master of every situation? Yes. This 
new precision 35mm pentaprism reflex 
is the camera with the answers to all a 
hobbyist’s picture needs. 

Name your interests—astronomy to 
zoology . . 
ing... Car-racing to gem-cutting ... 
power-boating or model-making or 
what you will. Pose any challenge to 
the Retina Reflex S and its system of 
aids. Then watch it respond like the 
thoroughbred it is! 


. Sports action to spelunk- 


For twenty-five years, the words 
“T own a Kodak Retina” have been 
proud words in any tongue. Every man 
deserves to own one supremely fine 
camera in his lifetime—and this new 
Reflex S is the finest Retina of them all. 

Correct exposure? Match a pointer 
to the meter needle—and your lens is 
set at the right opening. 

Precise focus? You focus and frame 
a big-as-life image on full-area ground 


glass—needle-sharp, right side up, 
with no framing error ever. 

Field depth? Automatic pointers 
move as you focus—tell you the exact 
depth of field at all times. 

Dim light? Automatic diaphragm 
lets you focus at wide-open brilliance 
with any lens. 

Scene control? A superb family of 
wide-angle and telephoto lenses—for 
broad views in cramped areas, or to 
pull in distant scenes. 

Speed? Fast-action shutter, rapid 
thumb-flick film advance ... anda 
choice of razor-sharp 50mm //2.8 and 
f/1.9 basic lenses. 

Specialized aids? A complete system 
—to keep pace as your interests grow. 

Let your dealer tell you the full 
story of this great camera. The Kodak 
Retina Reflex S with 50mm //2.8 lens 
is $199.50. With //1.9, $235. And 
worth every cent. 


35mm 


For medium wide-angle, 
this 35mm. All lenses also 
fit budget-priced Retina 
IIIS Camera (below). 


Neuse ot Sei 


ul 
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85mm 


For pleasing half-figure 
portraits, medium tele- 
photo work, interchange 
to this 85mm tele lens. 


135mm 


To reach out and pull in dis- 
tant scenes, pick the 135mm. 
Lenses pictured, $74.50 to 
$87.50. 


For cramped quarters— 
choose this 28mm _ ex- 
treme wide-angle lens 
for your Retina S. 


Retina IIIS Camera: Handsome, budget-priced com- 
panion to the Retina Reflex S is the new Retina IIIS 
—with multi-frame finder, built-in meter, automatic 
exposure linkage, lens interchange, rangefinder 
direct-coupled for all lenses. With 50mm //2.8 lens 
$157.50. With //1.9 $193. Most dealers offer terms 
as low as 10% down. Prices are list, include Federal 
Tax, are subject to change without notice. 


See Kodak’s “* The Ed Sullivan Show”’ 
and “* The Adventures of 
Ozzie and Harriet.” 


Rochester 4, N. Y. 
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STEPS CUT IN 
MIODLE 
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House Marker 
in Florida Style 


























A MINIATURE diving board I put up for 
our name and address brings us compli- 
ments. It’s built of two-by-sixes, as in 
the drawing. Forward edges of the stair- 


Nail Rake for Mortar Joint 

WHEN I built a fireplace in my den, I 
hit on an idea for raking mortar joints. 
I drove a six-penny nail into a block of 
wood to within 14” of the head. Then, with 
the block resting on 
the bricks, I raked 
the nail through the 
partly dry mortar. It 
made a joint that is 
uniformly square.— 
James D. Chapman, 
Memphis, Tenn. 
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RAILING %4" STEEL 
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REAVY SHEET ALUMINUM 


5] PAINTED BLACIZ 
x6" 
ED 
way and inner edges of holes are painted 
black, everything else white. A plastic- 
doll bathing beauty waves to passersby. 
—F. C. Rush, Eglin AFB, Fla. 


Support for Sawing Plywood 

You can do much 
of the cutting on ply- 
wood with a portable 
jigsaw if you support 
the sheet on the feet 
of an inverted shop 
stool. With a little 
care, you can ma- 
nipulate the saw so 
it won’t cut the legs. 
—G. E. Hendrickson, 
Argyle, Wis. 








Tension-Adjustable Motor Mount for Small Jointer 


Dressep two-by-fours joined by 14” 
plywood plates form this stable motor 
base for a small jointer. With a wing nut 
and bolt in the slotted plate, you can ad- 
just motor position for any required ten- 
sion on the belt. The base is built in two 
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parts, one sliding on the other. The mo- 
tor is bolted to two blocks attached to a 
sliding member. Guide bars are held in 
place by the plywood pieces. A bolt in 
the slide bar projects through the slot. 


—C. A. Fenner, West Vancouver, Canada. 





A: of us can’t be geniuses. But 
any ordinarily talented mortal can 
be a success—and that’s more than 
some geniuses are. 

Now, as in Asop’s time, the 
race doesn’t always go to the one 
who potentially is the swiftest. 
The trained man has no trouble 
in passing the genius who hasn’t 
improved his talents. 

In good times and bad times, in 
every technical and business field, 
the trained man is worth a dozen 
untrained ones, no matter how 
gifted. 

The International Correspond- 
ence Schools can’t make you into 
a genius. For more than 60 years, 
however, I. C.S. has been help- 
ing its students to become 
trained, successful leaders— 
and it can do the same for you. 

Mark your special interest on 
the coupon. Don’t be like the un- 
successful genius who wastes his 
life in dreaming of what he intends 
to do. Act now! 


Y 
ae 


Accredited Member, 


For Real Job Security —Get an I. C. S. Diploma! National Home Study Council 


I. C.S., Seranton 15, Penna. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 59641H, SCRANTON 15, PENNA. Partial list of 259 courses) 
Without cost or obligation, send me “HOW to SUCCEED” and the opportunity booklet about the field BEFORE which | have marked X (plus sample lesson): 


pean fy 2 AVIATION CIVIL © Good English 2 Industrial Electronics 
and BUILDIN 


CONST RUCTION 
© Air Conditioning 
© Architecture 
© Arch. Drawing and 
Designing 
C2 Building Contractor 
C) Building Estimator 
©) Carpentry and Millwork 
C Carpenter Foreman 
C) Heating 
() Interior Decoration 
Painting Contractor 
} Plumbing 
} Reading Arch. Blueprints 
ART 
C) Commercial Art 
} Magazine & Book Iilus 
© Show Card and 
Sign Lettering 
© Sketching and Painting 
AUTOMOTIVE 
C Automobiles 
C Auto Body Rebuilding 
and Refinishing 
© Auto Engine Tuneup 
} Auto Technician 


Name 


CD Aero-Engineering Technology 

© Aircraft & Engine Mechanic 
BUSINESS 

D Accounting 

©C Advertising 

O Business Administration 

C) Business Management 

© Cost Accounting 

© Creative Salesmanship 

©) Managing a Smali Business 

C) Professional Secretary 

© Public Accounting 

O Purchasing Agent 

0 Salesmanship 

0 Salesmanship and 
Management 

© Traffic Management 
CHEMICAL 

D Analytical Chemistry 

0 Chemical Engineering 

© Chem. Lab. Technician 

CO Elements of Nuclear Energy 

(©) General Chemistry 

CO) Natural Gas Prod. and Trans. 

OC Petroleum Prod. and Engr 

© Professional Engineer (Chem) 

©) Pulp and Paper Making 


ENGINEERING 
OC Civil Engineering 
O Construction Engineering 
© Highway Engineering 
© Professional Engineer (Civil) 
© Reading Struc. Blueprints 
© Structural Engineering 
OC Surveying and Mapping 


DRAFTING 

O Aircraft Drafting 

tS Architectural Drafting 

© Drafting Machine Design 
) Electrical Drafting 

r Mechanical Drafting 

( Sheet Metal Drafting 

© Structural Drafting 


ELECTRICAL 
© Electrical Engineering 
© Elec. Engr. Technician 
© Elec. Light and Power 
© Practical —— 
© Practical Line’ 
O Professional Engineer (Elec) 


H SCHOOL 
oO nies Snaet Diploma 


Age Home Addres: 





City_ 





Occupation. 


Oo ak Schoo! Mathematics 
© Short Story Writing 


LEADERSHIP 
© Industrial Foremanship 
© Industrial Supervision 
©) Personnel-Labor Relations 
© Supervision 

MECHANICAL 

and SHOP 
Oo pe Engines 

Gas-Elec. Welding 

CO Industrial Engineering 

) Industrial Instrumentation 
C Industrial Metallurgy 
© Industrial 
C) Machine Design 
© Machine Shop Practice 
© Mechanical Engineering 
© Professional Engineer (Mech) 
© Quality Control 


«2 Reading Shop Biveprints 


O Refrigeration and 
Air Conditioning 
© Tool Design () Tool Making 


RADIO, TELEVISION 
© General Electronics Tech 
3 


Working Hours 





Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd., 








Montreal, Canada. . . . 


C) Practical Radio-TV Eng’r'g 
C Practical Telephony 


Radio-TV Servicing 


RAILROAD 
Car Inspector and Air Brake 
Diesel Electrician 


) Diesel Engr. and Fireman 
) Diese! Locomotive 


STEAM and 
DIESEL POWER 


OC Combustion Engineering 


Power Plant Engineer 
Stationary Diese! Engr. 
Stationary Fireman 


TEXTILE 
Carding and Spinning 
Cotton Manufacture 


} Cotton Warping and Weaving 


Loom Fixing Technician 
Textile Designing 

Textile Finishing & Dyeing 
Throwing 

Warping and Weaving 
Worsted Manufacturing 


A.M. to P.M 


Special tuition rates to members of the U.S. Armed Forces. 











Short Cuts 
and Tips 


FROM PS READERS 


Starting Car 
Without a Battery 


My BATTERY died and 
the coil was weakened by \ 
inadvertently leaving the * 
ignition on for two days 
while fishing. I hit on this 
idea to get it started again. 
First, I removed the fan 
belt and loosened the ad- 
justable slot on the genera- 
tor, then circled the crank- 
shaft pulley with a length 
of rope. 
Next, with one man feed- 
ing the rope in while keep- 
ing a steady strain, two of us gave a 
quick pull like starting an outboard mo- 
tor. After a few pulls, the idea paid off. 


Towel Rack for Small Space 


HANGING room to dry towels for five 
people in a small trailer or summer cot- 
tage can present a problem. If you have 
wall space still not in use, you can in- 
stall a rack built on an incline with 
dowels spaced so the towels will dry. 

For added convenience, put in cup 
hooks for wash cloths, and add a raised 
edge to the top to provide a shelf for 
toilet articles. Size and slope will be de- 
termined by the space you have available. 
—Walter J. Luxenburg, San Diego, Call. 
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Then we replaced the fan belt, being very 
careful because we had to leave the motor 
idling. —Bill McCarthy, Bathurst, Canada. 


>. 


Tiny Radio Plugs and Jacks 


INSTEAD of using bulky commercial 
plugs and jacks on my homemade tran- 
sistor pocket radio, I made my own from 
snap fasteners used on clothing. 

I soldered a fine wire to the back cen- 
ter of the male half and drilled a ;;” 
hole for the wire in the plastic case. It 
could be burned in with a wire wrapped 
around the tip of a soldering iron. Then 
I inserted the wire from the outside, 
pulled it in tight, and mounted the snap 
by pushing on it with the hot soldering 
iron, taking care not to let it get hot 
enough to unsolder the wire. 

When I soldered a wire to the remain- 
ing snap, I had a good lead to headphones 
or an antenna.—Bob Culter, Oswego, Ore. 














A Radic ally New Way 
To Build Tires! 


LOW PROFILE @ 77) TIRES 


New U.S. Royal Low Profile tires represent a radi- 
cally new type of tire engineering... specifically 
designed to meet and exceed today’s driving condi- 
tions. They are lower, wider. This unique safety- 
shape gives them a “‘cool-flexing”’ action. Keeps them 
13° F. cooler than conventional tires. Gives them 
greater protection against blowouts, far greater tread 
mileage. Protect your family with this great new 


safety ‘‘first’” from U.S. Royal. See your U.S. 
Royal Dealer. 


@ SAFER at top turnpike speeds no matter how 
long you drive! 


@ SAFER against tire heat that causes ordi- 
nary tires to blow out! 


@ SAFER control on turns and curves! 


@ PLUS GREATER ECONOMY-25% to 35% 
longer mileage! 


Originally introduced in the U.S. Royal Master, world’s finest premium tire... 


NOW PRICED WITHIN 


REACH OF ALL 

IN THESE NEW 
U.S. ROYALS 
eWHITEWALLS eBLACKWALLS 


eTUBED 


e TUBELESS 


U.S. Royal Super Safety 8 U.S. Royal Safe-way 


WS. ROYAL rr TIRES 


Rockefeller Center, New York 20, N.Y. ° In Canada: Dominion Rubber Company, Ltd. 
See things you never saw before. Visit U.S. Rubber’s new Exhibit Hall, Rockefeller Center, N.Ye 





The Awesome Miracle of Lightning 
[Continued from page 60] 


gas in a neon tube. The “leader” hangs 
hesitating a moment, thickening and 
brightening as the electrons in the cloud 
swarm into it. Then it reaches down 
again, perhaps as much as 300 feet. 
Lightning may make as many as 40 steps 
like that, coming down. That’s what 
gives it the familiar zigzag shape. 

The activity of the positive charge 
on the earth may have increased now to 
where “streamers’—the opposite of the 
leaders—can be noticed leaping up from 
the high points in the vicinity. Photo- 
graphs have been made showing them 
snaking as high as 50 feet upward. The 
phenomenon is familiarly called St. 
Elmo’s fire. Now, in time, a streamer 
meets a leader and—hallelujah!—a path 
between the earth and the cloud has been 
opened. The point to be struck has been 
determined. 

The great sky-splitting spear of light 
that we see is actually hurtling up, not 
down. It starts at the point of first con- 
tact between negative and _ positive 
charges and rips up to the cloud along 
the gas path which has been formed by 
the descending leader. The fact that the 
spear of light seems to travel down is an 
optical illusion that occurs when speeds 
become too great for the eye to follow: 
We then see what we believe, not what 
happens. 

There is often a great pulsing in the 
light, made by successive strokes along 
the same path. There may be as many as 
40 pulses in a second, which is about how 
long the lightning’s path stays open. 
The heat in the path rises so abruptly 
that the surrounding air breaks the sound 
barrier in moving away. The result is 
thunder. 

The power of a lightning bolt is truly 
unearthly. Eighty thousand locomotives 
hooked in a row couldn’t work up the 
wallop of a single one of them. And 
there’s plenty more where it came from— 
an average of 44,000 lightning storms 
a day around the world, few generating 
less than dozens, many generating thou- 
sands of strokes. 

It has been estimated that a single 
flash of lightning develops a_ million 
times the voltage used in ordinary house- 
wiring. This whole vast amount is de- 
livered in a blink—a whiplash that is 
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frequently as much as three miles long. 
Air is an insulating material through 
which electricity cannot pass. Light- 
ning’s electricity splits open and springs 
through this miles’ high mountain of 
insulation with a force of 500 million 
horsepower, Steinmetz calculated. 

Lightning usually “strikes” one of the 
higher points in any area—a tree, a 
house, a golfer on a fairway. Current 
flows through the object struck by the 
best conducting path that object offers. 
If your clothing is wet, the current will 
go through it. You may even survive 
such an experience, for moisture is a 
good conductor of electricity. But, when 
lightning strikes a tree, for example, 
whose bark is dry, it travels inside the 
bark, in the sap. The sap is superheated 
to steam instantaneously, and expands so 
abruptly that the tree explodes like a 
bomb. 

It is lightning’s tendency to seek out 
the best path offered that makes the 
lightning rod work as successfully as it 
does. When no path is offered, lightning 
builds one—brutally! From the top of 
a chimney in a country home near Pitts- 
field, Mass., one bolt crashed like a bomb 
through the wood wall to ground level. 
But there was no metal, no plumbing or 
wiring, and the ground itself at that 
point resisted the passage of electricity. 
Whereupon the lightning zipped open a 
trench 155 feet long, two to three feet 
wide, a foot or two deep, through the sod 
to the house of a neighbor who had put 
in modern improvements. There it 
punched a hole six inches wide through 
the concrete foundation to leap across 
the cellar and finally latch onto a well 
pipe! In a dry, rocky pasture in Utah, 
lightning, landing on soil that similarly 
resisted its passage, hunted so widely for 
a pathway that it electrocuted 504 sheep 
before finding it. 

Far older than man are the horrors 
and terrors wrought by lightning, and 
they never change. The work of the devil, 
it was called, and a century ago the civi- 
lized world tolled bells or shot off cannon 
to frighten it away. * 

Now science has learned at last that 
there is good in this most awesome force. 
It is one of the great throes in the con- 
tinuing miracle of creation and existence. 





TIPS FROM TEXACO 4 


How to get thousands of extra miles from tires 


1 Check tire pressure every week . . . or 
have your Texaco Dealer do it according to 
his accurate chart that indicates manufac- 
turer’s recommendations. Just one pound of 
consistent under-inflation can cut tire mile- 
age by 1000 miles or more. 

2 Make sure all tires have valve caps. 
They’re not ornaments, but protect tire valve 
against dirt, grit and water. If one is miss- 
ing, have your Texaco Dealer replace. 

3 Don’t let your spare rot in the trunk. Use 
it. Have your Texaco Dealer cross-switch all 
tires every 5000 miles to equalize wear. 

4 Keep front wheels aligned and balanced. 
You'll get smoother, safer riding and steer- 
ing in addition to increased mileage. 


S Accelerate, brake, and take curves gently. 
Otherwise you're scraping away precious 
rubber in seconds instead of over the miles. 
6 When you drive with a heavy load, add a 
pound or two of extra pressure to each tire. 
This will reduce sidewall flexing, cut wear, 
let tires run cooler . . . safely. 

7 Take advantage of the full riding com- 
fort of properly inflated tires. Every 1000 
miles have your car chassis lubricated with 
superior Marfak at your Texaco Dealer. This 
will give you a smoother, quieter, cushiony 
ride. At the same time, Marfak protects deli- 
cate chassis bearings against 

wear and corrosion. Seals 

out grit, road dirt and water. 


Buy the best... buy TEXACO 





SPECIAL OFFER 


FROM DU PONT 
Rs Witda/ “fp 


(90¢ VALUE) 
Safe for all cars! Will not streak! 


Du Pont Car Washis the faster, 
safer way to wash your car. 
Won’t harm wax, drains dry 
without wiping. One packet 
does entire car. 


TEAR OFF END TAB 
AND MAIL WITH 25¢ 


New Quick-Grip “Duco” 
Cement holds better, dries 
fast. Mends 1,001 things— 
china, wood, metal, paper, 
glass, leather. 


owe oer oe 


Better Things for Better Living. . . through Chemistry 


Du Pont Car Wash Offer 
Dept. 107, Wilmington 98, Del. 


I enclose 25¢ in coin and end tab from a 
“Duco” Cement carton. Please send me 
6 packets of Du Pont Car Wash. 


Name. 
Address 
City. 
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How to Drive and Stay Alive 


[Continued from page 55] 


Look out for bumps 
on curves ahead 
In a race, a sports car entering a curve 
at 120 m.p.h. can be thrown clear across 
the track (30 feet or more) by even a 
small hump. Likewise your car, at 40 
to 60 m.p.h., can be thrown head on 
against another car on a humpy turn. 
I noticed that Fitch always hauled 
his speed down sharply if a turn ahead 
looked uneven. “I brake, and then tackle 
the turn,” he said. “When you hit a hump 
at a curve, your wheels lose traction and 
there is nothing to keep your car from 
sliding a few feet along a tangent. This 
can mean a head-on crash.” 


® Beware of driving 
an overloaded car 

“T get chills,” Fitch said, “when I see 
young drivers pile friends into a car 
with worn shocks and weak springs. Any- 
thing can happen to an overloaded car— 
even a brand-new one. 

“Many drivers don’t know it, but a 
car with only two passengers in the rear 
seat takes up more ‘effective width’. 
That’s because the rear end swings out 
first to one side and then the other. Side- 
swipes are more likely to happen. 

“With three or more in the back seat, 
most cars change dangerously from un- 
dersteering to oversteering. They won’t 
corner as well. And they won’t stop near- 
ly as fast.” 

On the Lime Rock sports-car course, 
of which Fitch is technical director, he 
made a series of emergency stops in my 
car, sliding the wheels. He rode alone. To 
spare the tires, the stops were made from 
only 35 m.p.h. Then he put five teen- 
agers into the car. Stopping distances 
then increased by eight to 15 feet. At a 
stop sign this could put a family-filled 
car in the path of a truck doing 60. 


Take a low-hazard 
road when you can 
“On a trip today,” Fitch said, “you are 
exposed to a certain number of dangers. 


CONTINUED 





HOW AMERICA’S NUMBER ONE CARBURETOR 
TESTS TROUBLE OUT, BUILDS RELIABILITY IN! 


—_—— = 


Rochester-GM Carburetors must perform 
in all 50 states, twelve months of the year, 
regardless of weather conditions. To do 
this, trouble is tested out through millions 
of rugged test miles, simulating conditions 
in every part of the country. And, through 
research and careful quality controls, 

the makers of Rochester-GM Carburetors 


The GM Desert Proving Grounds simulate the most severe summer build reliability in! The results: the same 


conditions. At the same time, other parts of the country are chosen 


to reproduce winter and extreme altitude conditions. dependable performance in June as in 


January. To keep this carburetor in top 
operating condition, it’s important to see 
your factory-trained Rochester-GM 
Carburetor specialist for periodic 
maintenance. See him today, and see the 
difference. Rochester Products Division of 
General Motors, Rochester, New York. 


Rochester-GM Corburetors keep pace with the latest advances 
in fuel to give you years’ ahead performance and economy on 
today's cars and on models of the future. 


Rochester-GM Carburetor specialists are taught the 
expert techniques of maintaining your Rochester-GM 
Carburetor in training schools throughout the country. 


Quolity is carefully controlled at every stage of manufacture to 
assure trouble-free performance of every Rochester-GM Carburetor 
and assure that every gallon of gos does a lot more work. 


America’s 

number one 
Original equipment 
carburetors 


ROCHESTER BURETORS 
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AUTO-LITE 


RESISTOR SPARK PLUGS WITH 


POWER TIP 


N 

vy, ¢ 
5 \ 
Wy 


Mtn. 


ya 4 


AT LOW SPEEDS 
Power Tip is hot to burn 
fouling deposits away clean. 


AT HIGH SPEEDS 
Power Tip is cool to check 
Poteet ih Mola -al-laliivelss 


“FIRE UP” AT 
ALL SPEEDS 
WITH 
AUTO-LITE. 
POWER TIP! 


Power Tip cleans itself 
while you drive! 
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How to Drive and Stay Alive 
It’s like crossing a battlefield under 
enemy fire. They’re shooting at you. 
“If you cross a battlefield where there’s 
a lot of shooting you’re going to get hit 
sooner or later. If you cross where only 
a few bullets are flying, you may survive. 
“T pick roads the same way. I study 
a map. If one route looks full of twists 


and hills, I know they’re going to be 





‘shooting’ at my car on every turn or 
hilltop. I also avoid roads that serve 
several busy towns or heavy industrial 


| areas, and roads that have many inter- 


sections. These are high-hazard roads. 

“If you want to play it smart, stick 
to low-hazard roads. These are straight, 
wide, free from intersections. If possible 
go by one of the modern turnpikes or 
expressways. Some of these are six times 
safer than paralleling roads. When you 
move over onto the turnpike, you cut 
your accident chances this year from one 
in eight to one in 48!” 

Or, to put it another way, on ordinary 
roads, if you’re “average” you’re mathe- 
matically likely to have an accident with- 
in the next eight years. But if you pick 
high-survival roads you may go for 48 
years in complete safety. 


Dunked motor runs in bucket 


A SPECIAL insulation system keeps 
windings, bearings and magnetic parts 
dry as the General Electric motor above 
operates immersed in water. It is designed 
for boiler pumps and underwater uses. 





Jops them all in beauty and performance 


ys oit’s the 


Fun-loving Jacks (and Jills, too) are jumping at the 
chance to meet the new Harley-Davidson Topper. 
And why not? There’s not another motor scooter like 
it — combining clean, smart beauty with the newest 
mechanical secrets of success. Scootaway automatic 
transmission makes riding a snap... lowest center of 
gravity makes handling a dream. See the new 
Topper at your Harley-Davidson dealer. 

Or write for free, colorful folder. 


HARLEY-DAVIDSON MOTOR CO. 
Milwaukee 1, Wisconsin, Dept. PS 
World's leading manufacturer of lightweight motor vehicles 





NIAGARA FALLS 


On tour or around town, drive with Quaker 
State, the oil that cuts engine wear, prevents 
engine breakdown. Fortified with anti-wear 
detergent additives, this pure Pennsylvania 
oil stops rusting and corrosion, eliminates 
sludge, carbon deposits and damaging acid 
action. Result: moving parts work smoothly 
and friction-free under all driving conditions! 
Next oil change, insist on Quaker State. 
QUAKER STATE OIL REFINING CORPORATION, OIL CITY, PA. 


Member Penn. Grade Crude Oil Assn. 
100th Anniversary of Drake Oil Well 


1859 — ond Founding of the Petroleum Industry 


—1959 
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First Really Portable TV Set 
[Continued from page 67] 
had to match the quality of ordinary non- 
portable “portables.” It did. 

Popular SCIENCE latched onto one of 
the first two built, and staff members tried 
it out in different places. All reports were 
favorable. 

The picture. Quality is excellent: crisp, 


| detailed, natural in tone. The first few 


sets off the line were afflicted with 
“center stretchout.” This gives perform- 
ers elongated torsos. It has been cor- 
rected, and you now get a distortion-free 
picture. The optical. magnifying system 
does not seem to harm the picture at all. 

Sound quality is average for TV: far 
from hi-fi, but satisfactory. 

Sensitivity is remarkably good for such 
a compact receiver. We took it to the 
hilly suburbs 50 miles north of New York 
City, where reception is tricky. The 
Safari pulled in a picture on its own whip 
antenna. A table model beside it couldn’t 
get a thing without a rooftop aerial. 

We also hauled it out to Jones Beach, 
where the cover photo was shot. There, 
with bright summer sun glittering off 
white sand, the picture could be seen 
comfortably by moving right up to the 
small built-in visor. No other shading 
was required. The Safari has turned in 
similar performances aboard moving 
cars, planes and boats. 

Operation is simple. You just flip the 
visor open and work the usual control 
knobs on the side. A flap on the back 
opens to reveal the plug for the power 
cord (for home use) and a knob that 
switches from battery to AC to battery- 
charging. Another flap on the bottom 
lets you change batteries. Beyond that, 
there’s no easy access to the inside; 


| Philco wants it that way. 


Why it works so well. The Safari cir- 


| cuits are conventional, allowing for the 


changes imposed by transistors. There 
are 21 transistors of the PNP type, 12 
solid diodes—and two vacuum-tube di- 
odes (high-voltage rectifiers) . 

Two printed-circuit boards clearly 
marked—like a road map—simplify 
trouble-shooting. They form two sides of 
the chassis, with the picture tube and 
battery filling up most of the space in 
between. It makes a neat, compact and 
efficient assembly that pays off in con- 
venience and performance. 





World’s Smallest Precision Adding Machine 


Fits In Your Pocket! Saves You Time, Money And 
Mistakes ! Perfect for Sportsmen, Salesmen, Students, 
Housewives, Businessmen, Storekeepers, Etc. Adds 


and Subtracts Up To 1,000,000 In Seconds! 
IT NEVER MAKES A MISTAKE 


WHAT IT WILL DO FOR YOU: 
BALANCES CHECK BOOK 

KEEPS YOU ON BUDGET 

CHECKS GROCERY TAPES 

DOES HOME WORK 

TOTALS SALES SLIPS 

CHECKS SCORES 

TOTALS CAR MILEAGE 

DOES 1001 OTHER ADDING AND 
SUBTRACTING CHORES — EACH IN 
SECONDS 


FROM WEST BERLIN, GERMANY, COMES NEWS OF AN AMAZ- 
ING time saving, work saving, money saving invention. The 
world’s smallest, precision made adding machine that adds 
up te 1,000,000 . . . subtracts te 1,000,000 . . . does it in 
seconds ... and never makes a mistake! 


A beautifully made ma- | your budget, keep scores 
chine that saves you| and perform 1,001 other 


endless hours of mental | adding and subtracting 
work every year .. .| el ia a 


saves you time cuts | chores 
out costly mistakes . . — of seconds and 
without a single men- 


lets you check bills, | 
add up! tal effort on your part! 


catch errors, 
YOURS FREE 


5 MULTI-COLOR 
BALL POINT PENS \ 
VeVi 





PLUS 
15 VISIBLE 
VIEW REFILLS 


wees 





4 MILLION 
ADDIATORS IN 
USE, SAVING 
TIME, WORK 
AND MONEY 








Imagine! All 5 deluxe 
multicolor ball point 
pens with gleaming and 
colorful lifetime poly- 
styrene plastic cases... 
with silver-tone bands, 
never-lose silver-tone 
clip—and the same ex- 
pensive push-button 
mechanism as on $5 
pens! Enough pens for 
your entire family! 
And each writes a dif- 


ferent color! One writes SMALLES 


blue, one black, one 
green, one red, and one 
writes in gold! Use the 


gold-writing pen to 
emboss wallets . . . to 
sign gift cards ... for 
invitations . .. and a 
hundred other money- 
saving or novelty uses. 
In addition get 15 
Visible View Ink Car- 
tridges without cost! 
No more running dry 
in the middle of a letter. 
ALL ARE YOURS FREE 
for trying the WORLD'S 
T PRECISION ADDING 
MACHINE in your heme for 
one week without risking a 
penny. 


Used By 
European 
Governments, 
Giant Firms 
Throughout the 
World! 


A Germen Invention 
The secret is a scien- 
tific principle acknowl- 
edged to be perfect by 
experts throughout the 
world. Developed by 
German scientists, AD- 
DIATOR is now being 
used all over Europe. 
Pan American Airways, 
American Express and 
other companies as 
well as millions of peo- 
ple like you in 51 coun- 
tries use and rave over 
ADDIATOR. 

From all over come 
reports of nerve-wrack- 
ing additions of long 
columns becoming easy 
as a game... of the 
speed . . . the sureness 
... the simplicity of this 
miracle machine! Think 
what this means to you. 
Now at last you can 
check everything you 
buy ... every bill... 
every statement... and 
never lose a penny be- 
cause of mistakes. You 
can add up your budget 
... check your children’s 
school work . . . add up 
checks . . . inventories 
.-. records of car mile- 
age ... expenses, keep 
track of what you spend 
each day ... yes, do 
1,001 everyday adding 
and subtracting jobs. 

Marvel of Design 
Never Needs Repairs 
Not a toy —not a gadget. 
Amazing ADDIATOR 
and all its moving parts 
are constructed entirely 
of aluminum or brass. 
It lasts a lifetime and 
all that amazing new 
ADDIATOR costs is 
$3.98. Mail Free Trial 











Coupon Today! 





aborrion « 


ADDIATOR Is Super Accurate — Super Fast! 
Add or subtract the longest columns without 
effort. Addiator checks bank statements in 
seconds . .. checks bills .. . budgets . . . does 
homework. NO MORE MISTAKES, keeps a 





running total, automatically ! 














FREE TRIAL OFFER 


No longer do you have to| lightning . . . checks your 
be a slave to figures. Avoid | bank statement in nothing 
the costly mistakes every-| flat . . . figures up your 
one makes of being too lazy | mileage . . . does 1,001 ad- 
to check all bills and state- | ding or subtracting jobs 
ments. Try amazing ADDI-|for you and NEVER 
ATOR without risking a| MAKES A MISTAKE. 
penny. All you do is mail Use it to check golf, 
the no-risk free trial cou-| bridge and other scores. 
pon below. In a few days| Let your children check 
ADDIATOR will be deliv- | their homework in seconds. 
ered to your door with all } Put ADDIATOR to every 
20 gifts. Use it for one| test. If you don't agree it 
week free. will save you endless time, 
See how beautifully con- | effort, and money, you 
structed it is . how easy | have used it entirely free. 
to read the numbers . . | It won't cost you a penny. 
how smooth and silent the | This free trial offer may 
operation. not be repeated in this 
See for yourself how | magazine this year. To get 
ADDIATOR adds up your | your ADDIATOR for your- 
bills in seconds . . . totals | self or for a gift, mail the 
your grocery bills like| free trial coupon today. 


; MAIL FREE TRIAL COUPON TODAY ! 


PF HARRISON HOME PRODUCTS CORP., Dept. Ps.¢ y 
8 Kingsland Avenue, Harrison, New Jersey 


0) Please rush my ADDIATOR, 5 free ball point aa 
| and 15 free refills with full money back guarantee. 
( ) $3.98 enclosed. I save all C.O.D. charges. 
( ) Send C.0.D. I will pay postman $3.98 ston © 
4 C.0.D. postage 
go Please rush my ADDIATOR DELUXE, 5 free deluxe @ 
ball point pens and 15 free deluxe refills with full 
money back guarantee 
1 ( ) $5.95 enclosed. I save all C.0.D. charges. 
( ) Send C.0.D. I will pay postman $5.95 plus 
i C.O.D. charges. 


i Name. 








§ City. 
a feast CUSTOMERS: Order trom Harrison Home Products 


Zone State 





' 
| 
' 
i Address. i 
t 
t 
4 


King Street W., Torente, Ontaric. 
seem e eee | wee oe ee wt me 
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ON-THE- EN® 


<, vor® 
system gum, 


EVERY MILE YOU DRIVE adds dirt and 
gum to your carburetor. This build-up 
can reduce gas mileage as much as 10%. 
And at today’s prices that costs you 
about 3c a gallon. 

You can easily beat this problem by 
cleaning your carburetor with Gumout. 
Simply add a can of Gumout to your gas 
tank. It cleans the carburetor as you drive. 

You'll get smoother engine perform- 
ance and, best of all, you'll get more miles 
for your gasoline dollar. Gumout is sold 
by most service stations and auto supply 
stores. 


GUMOUT> CLEVELAND 4, OHIO 
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The Gremlins in Printed-Circuit TV 


[Continued from page 166] 


a ringing sound and some sparks. As I 


| turned to the screen—half expecting to 


see three lemons—the sound came back. 

“What did I tell you?” asked Kate. 
“But this is murder on my allowance.” 

“Where did you learn that trick?” 

“One of the kids did it for a gag when 
the sound went. It worked. I’ve been pay- 
ing in quarters ever since.” 

“Let’s take a look,” I said, removing 
the back of the set. The chassis was com- 
posed of printed circuits. 

I got out a magnifying glass, a needle- 
nose pick, a can of plastic spray, a tube- 
socket adapter and my 35-watt soldering 
iron. I use a low-wattage iron. A printed 
circuit is a laminated-plastic board with 
copper foil bonded to one side. Too much 
heat will break the bond. 

As I removed the coin from between 
the circuit board and the metal frame, the 
sound quit. Then I installed the tube- 


| socket adapter under the audio-output 
| tube and took voltage readings. They all 


checked until I touched the screen grid 
of the audio-output tube. There should 
have been plus-175-volts DC. I read zero. 

Attaching the meter probe to the 


| screen test point, I pressed the circuit 


board gingerly back and forth. Sputters 


| came from the speaker. The meter needle 


rose to 175 and fell in beat with the 


| sound. I held up the magnifying glass 
| and examined the solder joints leading to 
| the tube’s screen. 


And there it was—one of the most 


| common printed-circuit troubles. A cold 
| joint. (Factory soldering is done by ma- 


chine and occasionally a joint won’t 
take.) Wedging a quarter between board 
and frame pressed the joint together and 
current flowed—probably until speaker 


| vibration from the rock-and-roll beat and 
| the kids dancing knocked the coin loose. 


With the hot iron, I placed a minimum 
of solder on the cold joint. It took. Then 
I sprayed on plastic and reassured Kate. 
“Your TV is now legal.” 

“You’re a doll,” she said. “Will the 
bill take what’s left of my allowance?” 

“Not when we’ve hit the jackpot,” I 
answered, grabbing a fistful of quarters 
from the bottom of the portable. 

“Golly, did I put in that many?” She 
counted the quarters and giggled. “I can’t 
see why Daddy is against slot machines.” 





STIVLI0 
ISILN09 
TW 40d 
JONIINS 
dViNdOd 
Uda WI1d3S 
13 


il 


NIM OL 


LNVAND inuagr-inas ¥ 
él SI NI MGN SNIHLIWOS 
IVHM " 





MILD 
LITTLE 


NO NEED 
TO INHALE 
TO ENJOY THEM 





Humidor pack 
of 20 


TREND 


e Long enough for complete satisfaction 
. . . Short enough to enjoy any time. 

e 100% cigar tobaccos—with uniform 
tobacco wrapper. 

e No need to inhale to enjoy them. 


Try them today .. . the milder little cigars 
in the modern size. Carton includes free 


Tipt 


New Filter Tip Little Cigar 


40c Humidor Pack of 20 
Filter-tip protection . . . true 
cigar flavor . . . convenient 
modern size. 


STEPHANO BROTHERS 
(Cigar Division) Phila. 7, Pa. 


PIONEER IN MODERN LITTLE CIGARS 
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Detroit Report 
[Continued from page 48] 
ers—long accustomed to a high, comfort- 
able seating position. This is regarded 
as a major factor in Chrysler’s decision 


| to adopt the new construction method 
| ° 
| for the coming model year. 


Pit crew work at the Indianapolis 500 
this year was astonishingly precise. 
Winner Rodger Ward’s three pit stops 
totalled only 73 seconds—averaging less 
than 25 seconds each for a change of tires 


| and full load of fuel. 


Fastest stop was by Paul Russo. His 
Bardahl crew changed tires, added fuel 
and had him on his way in an amazing 19 
seconds. This was outstanding, but most 
stops were made in less than 30 seconds, 
except when mechanical repairs were 
needed or the driver stalled his engine 
and had to restart it. 

Built-in jacks were used on some cars 
for the first time this year—and very 
successfully. Ward’s car had them; so did 
Jim Rathmann’s (second place) and 
Tony Bettenhausen’s (fourth place). They 
snap down to raise the car when a crew 
member hooks bottled nitrogen under 
pressure to a fitting, and retract auto- 
matically. Many more cars will use them 
next year. 


| There’s a rumor building that Buick’s 
| Triple-Turbine Dynaflow automatic trans- 
| mission may be dropped come 1960. Lack 
| of sufficient demand and high costs are 
| reasons cited. 


| Evidence is piling up that both Ford and 


GM are planning additional compact 


| models. Much will depend on public re- 
| action to the Falcon and Corvair. 


Ford engineers definitely are working 
on a front-engine, front-drive car with a 


| six-cylinder aluminum engine. GM is 


continuing efforts on a small aluminum 
V-8 for a front-engine, rear-drive car that 
would be marketed through Buick-Olds- 
Pontiac dealers. 

Although both programs are well ad- 
vanced, ultimate to-build-or-not-to-build 
decisions will be delayed as long as pos- 
sible so acceptance of first compact jobs 
can be judged. Discount any reports that 
indicate the second batch of smaller mod- 
els will show up before the normal 1961 
model season—the fall of next year. 





@ World’s Largest ~ 

Line—New Fiberglass 

Hulls. Over 200 styles 

Boats-Kits, Formed- 

Hulls, Semi & Custom 

finished. All types 

Prams, Cruisers, Racers, Inboards, 

Outboards. Easy to build. Profes- 

sional results. Dealers - Agents 

Send 25¢ for 3.Colored C 

52 pg. Kit Catalog plus 20 pg. Hard- 
ware and 8 pg. Armor Glass books. 

(SPECIAL OFFER!) 

All 3-colored CATALOGS plus 
“Boating Handbook”... all for $1. 


USTOM « CRAFT 


FREE power TOOL CATALOG 


Get the right tool for the job! Write: 
World’s largest 
maker of & 
electric tools 


Dep!. $089, Tewson 4, Maryland 


Buffalo 7, N. Y. 





Build the best, 
portable 


EICO™ ALL-TRANSISTOR RADIO RA-6 
KIT $29.95 WIRED $49.95 


includes leatherette case, less ¥V battery 
Easy fun! 6-transistor superhet has 
high sensitivity & selectivity. Push- 
pull audio, 6” speaker for big-set 
sound. Send for FREE catalog on 
STEREO hi-fi, ‘“‘ham” gear & test 


instruments, KITS & Factory-Wired. 
PS§ SEXTESTCZOR 





Get New 132 Page Catalog of 


WoO0 AND WOODWORKING 
s 


MATERIALS 
WORLD'S LARGEST SELECTION—Lowest Price: 
Your 1 TI for Ly kiln dried coments and 
rare impo: eened ply- 
AWA » ete. t—y- ection 
to-find hardware. Packed with ‘scroll 
saw patterns Projects wood facts and mone: mek. 
Be (refunded on ox rat order) to 


ii 
~hs pay mm an on aa RviC 


Cx COMPANY 
2729 Ss. Mary Street, Dept. Mes Chicago 6, tI. 





LOWEST PRICED .22 Cal. REVOLVER AVAILABLE 
NEW! 6 Shot .22 Short Double Action ONLY $15.98 —$29-95 Valve 

Only Godfrey Guns could find o genvine 

22 Col. Revolver today for $15.98. Smoll 

“Puppy” .22 Col. REAL Revolver con be 

slipped into your pocket or cor. Con be used for hunt- 

ing oF trapping! Solid steel borrel gives close-up oc- 

curacy. Quick-grip hondies. A fost looding double- 

ection. Just pull the trigger to fire 

FREE: Box of .22 Short Cartridges with all orders. 

Order by Mail Today ... Send $5.00 down, Bal. C.0.D. 


L GODFREY IMPORT CORP. Dept.PS-8,261 Broodway, N. Y. 7, 


= STOPS OIL BURNING! 


“ MEDIC 


4 for MAXIMUM ENGINE POWER 
STOP EXHAUST SMOKING! 
AT SERVICE STATIONS, GARAGES, 

AUTO ACCESSORY STORES © 


RADIATOR SPECIALTY CO. chanorre, wc 
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“We Can Make 
Money Together” 


And You Will Have Your Own 
Automotive Wholesale Business 


Imagine yourself in a profitable busi- 
ness of your own. One that could give 
you a better home, a better car and even 
college for the kids. 


A pipedream? Not if 
you are willing to work 
and can make an invest- 
ment of about $8,500 for 
truck and stock. 


You start in a solid, de- 
pression-proof business in 
three or four weeks. You 
will call on service station 
operators who count on 
you to supply them with 
products they must have to run their 
business. 


Says CHARLES E. BOWES, 
President 
Bowes “Seal Fast’’ Corp. 


We know what kind of man will make 
a business like this go. And we will show 
him exactly how to get started. What’s 
more, if we pick you, you will be thor- 
oughly trained until you are well on your 
way to a substantial income from a “pro- 
tected” territory of your own. 


If this is what you are looking for, send 
for a free copy of our booklet, “So You 
Want To Be Your Own Boss!” Natu- 
rally, you won’t be obligated in any way. 
Mail your request to: Mr. Charles E. 
Bowes, President, The Bowes “Seal Fast”’ 
Corporation, 5902 East 34th Street, 
Dept. 308 Indianapolis 18, Indiana. 


Bowes Distributors throughout the 
country are part of a multi-million dollar 
operation. They represent a firm which 
in 40 years has grown to be one of the 
largest of its kind, with plants in Lon- 
don, England; Hamilton Ontario; River- 
side, California, and Indianapolis. Its 
credit rating is the highest (AAA-1) 
available. 


197 





NEW FROM CARTER CARBURETOR 


$325 GAS FILTER 
CURES YOUR CAR’S 
“HEART FAILURE”! 


—-_ - 


= Aid on that one. 


Prevents Flooding and Stalling 
By Keeping Your Gas Supply Clean 


Until recently there was no really effective 
way to protect your car’s “heart’’, the car- 
buretor, from tiny specks of gas-tank dirt 
that cause flooding, stalling, and poor per- 
formance. Then Carter Engineers got busy 
on the problem. 

Result—the new Carter In-The-Line 
Filter—with an exclusive ceramic unit and 
Magnatrap® that stop dirt and metal parti- 
cles .0012 inches and smaller! You can install 
it in minutes just by removing 434” of the 
fuel line and fitting it in place. Neoprene 
hose and clamps supplied. 

The Carter In-The-Line Filter is available at 
service stations and garages everywhere! 





Install between fuel pump and carburetor. 
Three sizes fit all cars. 


FREE! Easy-to-read booklet with more details 
about how the new filter works, and how it 
protects your carburetor from flooding, stalling, 
and ‘erosion’. Write Dept. No. 820-PS8 


CARTER CARBURETOR 
pivision of QC ¥# INDUSTRIES, INCORPORATED 
ST. Louis 7, > MIssouRI 


cin YEARS OF ENGINEERING THE FUTUR! 


x 4 
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| she was flying too slowly. 
| ground off the bottom half of her fuselage 
| on the concrete, then settled to rest in 


Crashed Airliners Fly Again 
[Continued from page 118) 
used bulkhead in Belem, the idle wing- 
spar in Woonsocket, and the gear strut 
in Ghana? 

At that, he was lucky the job wasn’t 
in Europe. There, he’d have to consider 
another set of metal standards, measure- 
ments to the metric scale, even different 
threads on screws. 

He and his team sat down and quoted 
a figure. After much dickering between 
airline and insurance company, it was 
agreed the airplane would be patched, 
flown back to New York, and returned 
to service as soon as possible. 

Says Bill Mueller, ““We threw a Band- 
Neal had a ‘barrel’ 
shipped in—about ten feet of fuselage 
section from a hangar queen in Miami. 
We hoisted this into place with a fork- 
lift truck. We positioned it on a wooden 
cradle, then edged it up to the plane by 
driving wooden wedges under the cradle. 
Angle irons patched the rings. 

“The whole arrangement was held to- 
gether with aluminum patches outside of 
the skin.” 

He paused. “Sometimes, they go 
through a routine that always shakes me 
up. They think a plane is jinxed if it has 
cracked up. So they make a big cere- 
mony out of changing the number. Then 
they invite you to get in and fly it home. 
In fact, they insist on it.” 

LASNY’s pilot successfully steered his 
splinted bird between updrafts all the 
way from Barranquilla to Miami—and 
ran into a squall over Miami Interna- 
tional Airport. Says one of the me- 
chanics, “Every time we hit a bump, the 
whole back end of the plane flapped. 
Or at least it seemed that way. If I’d had 
some rivets, I'd have put them in by 
hand.” 

“Landing accidents keep us busiest,” 
says Thomas. “A big part of our job is 
picking up planes off the runway.” Take 
the case of the copilot who reached for 
the flap handle just before his Strato- 
cruiser greased onto the runway—and 
pulled up the landing gear. The pilot 
poured on the coal to haul her off, but 
The plane 


the boondocks. 
A pilot of a domestic airline plowed 


CONTINUED 














A MUST FOR 
EVERYONE ) 
CONCERNED. 


This MANUAL Tells You 
How To Make 
Handsome Profits 
From Concrete Items 
YOU CAN MAKE 


All you need is @ mold or two and a little determin- 
ation, This Manual contains large, clear pictures, 





D...priceless trade secrets that make production 
Senap. Take the first step Today 1!! 


SEND ONLY $2.00 FOR YOUR COPY 
(Rushed to you by First Class Mail) 








RUPTURED 


Surely you want to THROW AWAY TRUSSES FOR- 
EVER, be rid of Rupture Worries. Then Why Do you 
put up with wearing a griping, chafing and unsanitary 
truss the balance of your life? If you do, it will NOT 
be through necessity but through choice on your part. 

Now there is a new modern Non-Surgical treatment 
that is designed to permanently correct rupture. These 
Non-Surgical treatments are so certain, that a Lifetime 
Certificate of Assurance is given. Write today for our 
New FREE Book that gives facts that may save you 
painful, expensive surgery. Tells how non-surgically 
you may again work, live, play, love and enjoy life in 
the manner you desire. There is no obligation. 

Excelsior Medical Clinic, Dept. H6224, Excelsior Springs, Mo. 





FREE Send for this Free folder on 
the finest tools made. Drills, saws, 
hand tools, the famous Dyno-Mite® 
Workshop, and many more. 


MILLERS FALLS CO. 
Dept. PS-30 
Greenfield, Mass. 





BIG NEW CATALOG—FREE 


Describes and illustrates over 3000 Star- 
rett Tools. Write for it. Address Dept. PS 


THE L. S. STARRETT CO., ATHOL, MASS., U. S. A. 


Since 1880 — World's Greatest Toolmakers 








ENJOY YOUR OWN BUSINESS 


Start earning at once — No special experience required 
a @en te — STAND-ALL Model 7 
itself — SHARPENS 10 types of 
saws, including rip and 
evtomatic, . crosscut handsaws, hack- 
foolproof. saws, bondsaws, circu- 
lar saws. 
RETOOTHS saws of 5 
to 16 point size. 
CROWNS—adjusts to 
any standard crown. 
HOOKS from —5 to 21 
degrees. 
BEVELS from 0 to 30 
degrees. 
SMITH-NIELSEN EQUIPMENT CO., Mfr. of Saw Grinders 


902 N. NORMANDIE — SPOKANE. WASH. — FA 8-6680 
Teletype SP1 


Down payment; 
Balance in low 
monthly payments 
from earnings. 














Simplifies Complicated Measuring 


A New Precision Instrument 
for Leveling and Incline 
Cis Measurement 


Optional 

also 

available 

for the 
thousands 

of Hoppy 
Transits 

now in use 
sturdy carry- 
ing case $3.25 


Accurate, 
Inexpensive, 
Simple to Operate 


Easy as a camera to operate! One man—ALONE— 
can do leveling and incline measuring. Accurate to 
a fraction of an inch. Many uses on the job and 
around the house. 
Carpentry Leveling 
Patio & Terracing 
Duct Installation 
Foundation Work 


Contour Plowing 
Brick Laying Drainage 
Yard Grading Masonry 
Irrigation ETC. 


Guttering 


Guaranteed Product Satisfaction 





é, ne 2 
aaa 
reo z. 
If not available at your Building Supply or 


Hardware Dealer, write directly to: 


HOPKINS MANUFACTURING CORP. 
Dept. PS-5 Emporia, Kansas 


Another Quality Product by HOPPY 








FREE PLAN 


Tells How To Start 
Your Own Business 


FOLEY FILER 
BUYS OUR GROCERIES 
**I have filed about 500 saws 
in spare time. My wife agrees 
the Foley Filer is a good in- 
vestment because it earns 
enough extra cash to buy our 
groceries.’’—R. J. Kreuser 


FOLEY FILED SAWS BRING NEW CUSTOMERS 


Here is a steady repeat CASH business that pays from $3 
to $6 an hour, and you can start in your own basement 
or garage in your spare time. Every saw you sharpen 
with the machine accuracy of the Foley Saw Filer is an 
ad that brings more customers. J. C eibert wrote us 
“Ss > I got my Foley Filer five years ago, I have aver- 
saws each day over all this time Howard 
‘We operate 2 Foley Filers. and our business 
averages about Bg saws per month. The count last year 
was 5,798 saw 
The new model 200 Foley Saw Filer (shown above) is 
the first and only machine that automatically sharpens 
combination (rip and crosscut) circular saws—also all 
hand saws, band saws and crosscut circular saws. The 
adjustments are simple—there is no eyestrain—and you 
can start right away to turn out perfect cutting saws 
Exclusive jointing action evens up irregular teeth—old 
saws cut like new! 


“I sharpen 
around 1000 saws a 








“MONEY MAKING FACTS” explains how 
you can get business from hardware stores, 
home owners, farmers, carpenters, schools, 
mills, factories, ete. Just think, with a 
modest investment, no overhead,+: no stock 
of goods to carry, you can start right in 
on a cash business that will help pay the 
rent, buy groceries, or a new car. Time 
ayments available; send coupon today for 
this practical money making plan. No sales- 
man will call 





FOLEY MFG. CO., 819-9 Foley Bidg., 

Minneapolis 18, Minn. 

Send me free book ‘‘“MONEY MAKING FACTS” 
and TIME PAYMENT PLAN. 


Name . 


Address . 





Crashed Airliners Fly Again 
into a snow drift on a hot landing, 
| snapped off two wheels, and skidded 
| 1,000 feet on one wheel and a wing. 

A European pilot, taxiing out to take 
off with 100 transatlantic passengers, 
heard a noise like a gunshot and felt his 
airliner sink to the runway. A wheel had 
collapsed. 

These pickup jobs are often full of 
surprises. Thomas tells about a hurry 
call he got to fly to Maiquetia Airport 
in Caracas. The wire said that the pilot 
had taxied off the ramp and snapped off 
the right landing gear in deep mud. The 
left wheel was still on concrete. 

When Thomas arrived, the plane was 
on her side in six feet of Venezuelan 
ooze. The outboard engine nacelle was 
resting on the ground. But a few ques- 
tions later he said, “This one should be 
easy.” 

The crew cleared away three or four 
feet of mud and made a ramp of boards 
down to the right wheel. Thomas lashed 
a line to the tail and gently hauled the 
plane up the ramp to solid ground. As 
he had guessed, the gear was not broken 
at all. It had merely been buried, and 
in all the excitement, no one had bothered 
to get down in the ooze to look. But 
it’s not always that easy. 

How do you lift a 50-ton hulk that’s 
flat on the ground? A hulk as big as a 
house? Especially if it has come to rest 
on the mud flats of Jamaica Bay, N. Y.., 
the way a DC-6 did recently. 

Bill Mueller tells the story. “That 
Six was in the middle of New York City, 
but it might just as well have been in 
the South Pacific. We couldn’t get to 
it. The only land approach was over a 
spur of the City subway. We had to 
carry in all our gear by hand.” Standard 
gear includes hand tools, stout line, cable 
clamps, lamps, a generator, power saw, 
and mattresses. “Mattresses,” says 
Mueller, “protect the fuselage when we 
have to sling steel cables around it.” 

You can raise a 50-ton airplane several 
ways: If the spars are not cracked, you 
slip an I-beam under the wing and lift 
the beam with a pair of cranes. You can 
do the same thing with the special low- 
profile jacks developed for crash repair. 

If the plane has a broken wing, you 
slip Goodyear lifting bags under the fu- 


Reema 
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selage. A few pounds of air pressure will 
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Gunk® G.P. removes grease from 
engines or concrete floors; cleans 
paint brushes, power mowers, or 
machinery completely, economic- 
ally, safely. It’s ready-to-use, rinses 
off with water, won't clog drains. 
Quart size with handy “Squirt 
Spout”’ top speeds application. In- 
sist on the best degreaser — the 
original “GUNK’”’ at better auto- 
motive supply and hardware retail- 


ers everywhere. e 
REG. TRADE MARK. 








GUNK CHICAGO CO., River meeest IHlinois 
RADIATOR SPECI tty CO. Charlotte, No. Carolina 
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PERMANENT ALNICO 
FOR NosBYISTS, By yy? SCHOOLS, of tsueaman & INDUSTRY 
Prompt de’ ot lays money back. 


233 Assortment of 12 small magnets 
-36 Pencil type magnet 2 for $1.00 25 fo 
7 20 asstd. & pick up tool & 5 ibs. pull horse shoe...... 
4 Ibs. : 2 for 
9 Bulletin Board Magnets 10 for $1.00. 50 for 
Send ~~ O. or check. We pay postage. No C.O.D. 


HOL vwoce HOUSE OF MAGNETS, Inc. 
6912 pm 14 Biva Hollywood 28, Calif. 
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FREE! DELTA HOMECRAFT CATALOG 


A valuable addition to your home workshop library! Pictures 
and describes every tool in the world’s most complete line of 
power tools for home workshops—includes individual, com- 
bination and all-purpose tools. Tips on tool care, handy “how 
to" hints, plus details on hundreds of money-saving accessories. 
Write: Rockwell Manufacturing Co., Delta Power Tool Division, 
504-H N. Lexington Ave., Pittsburgh 8, Pa. 














DO MORE PLAN 
wr eae, COST BELSAW 





Easy to make flooring and popular patterns. 
for FREE Literature and Prices 
Machinery Co, , 2060 Field Bidg., K. C.11,M ll, Mo. 


FOR 1959 


More aluminum, lighter weight, better rformance, 
beautiful styling. "Still World’s Lowest Priced Car. Drive it 
for 75¢ a week. Rider Agents Wanted. If no dealer near 
you send 25¢ for 32 page picture book, full details, dealer 
price, or send $1 (refunded first order) for this and ‘Service 

= anual plus Repair Manual and 15 5x7 photos of car and 
ictory. 


MIDGET MOTORS CORPORATION, Athens 2, Ohio 








HOW FLEET OWNERS 
GET 200,000 MILES 
FROM STOCK ENGINES 


ath 


Truck and cab operators replace key parts. . . 
get like-new engines for worry-free driving 


Let’s say you’ve got a good car you'd like to 
keep. Trouble is, it burns too much oil . . . can’t 
get by a gas pump; and at traffic lights, you’re 
left behind in a cloud of exhaust. Well, owners of 
fleet cars with stock engines just like yours know 
what to do. Invest in an engine overhaul, re- 
place key parts like bearings and rings, and get a 
car that runs as good as new! 


WHEN TO OVERHAUL? 


Worn engine bearings are easy to diagnose. 
Among other things, they cause oil burning, 
engine misfiring and knocking, poor gas mileage, 
sluggishness and loss of power. Spot the symp- 
toms in your own car? You need an overhaul, 
and new Federal-Mogul engine bearings. 


WHAT TO REPLACE? 


An “overhaul”’ without new engine bearings is 
no bargain—you can tell after a few miles. Then 
you put up with it, or pay to do the job over. 
So make it right the first time! It costs just a few 
dollars more, and it’s worth every cent of it. 


WHY FEDERAL-MOGUL? 


Your engine depends on bearings—main, con- 

necting rod and crankshaft. Federal-Mogul 
bearings are the world 
standard for quality and 
precision. Yet it costs no 
more to use the best! 
Ask your mechanic. 


FEDERAL. MOGUL 
SERVICE 


Division of Federal- Mogu!-Bower Bearings, inc. + Detroit 13, Michigan 





ELF PN 


e Remove old finishes easier, faster 
© Non-inflammable and needs no afterwash 
MEAT Oe © For wash-off or scrape-off use 


‘ie Heavy-Bodied KLEAN-STRIP 


PAINT REMOVER 
THE KLEAN-STRIP CO., INC. 
2340 S. Lauderdale, Memphis 6, Tenn. 
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Crashed Airliners Fly Again 
lift the plane several feet. Then you set 
it on piles of railroad ties until you can 
tow it away. 

With salt water lapping at the floor- 
boards of the DC-6A, etching the electri- 
cal cable and corroding the engines, the 
squeeze was on. Owners’ orders: “Get 
the plane out of the water. Repair it 
later.” 

Under Bill Mueller’s direction, a crew 
dug two trenches four feet wide and three 
feet deep under the wheel wells. Two 
barges filled with concrete were slid into 
the trenches. With solid support now 
for his jacks, Mueller inched the plane 


| upward until he could lower the wheels. 
| Then he built a ramp from the sunken 
| barges to a flatboat in deep water. The 
| boat floated the Six back to LASNY. It 
| was one of the few times in history that 


a land plane taxied across Jamaica Bay. 
Total time: 32 hours. 

Salvage is tough on Neal Thomas. 
If a luxury airliner lies sprawled across 
a busy runway at a big terminal, the air- 
port operator puts the screws on him: 
“Get it out of the way or we’ll bulldoze it 


| into the mud. There’s a dozen planes in 


the stack.’ Sometimes he works in rain 
or snow for 40 straight hours without 
sleep. Often he spends six months within 
the Arctic Circle or at the Equator. 

But he gets a deep satisfaction out of 
raising a crippled giant from the mud 
and sending her aloft again. And there 
are always little surprises. 

A domestic pilot dropped a DC-6 
into the sand outside Fallon, Nev., one 
blustery wintry day not long ago. In the 
rush to leave New York, Thomas forgot 
to take a hat and the stores in Fallon 


| couldn’t fit him. On a long gamble, he 


climbed into the tilted airplane and ran 


| his hand the length of the cabin hat 


rack. Nothing. 
Then, through the leaning doorway to 
the lavatory he spied a handsome, pearl- 


| gray, ten-gallon Stetson. Forgotten in 


the haste of disembarking after the crash, 
it was obviously the in-town hat of a man 
of means. Probably the bold and forth- 
right type. A Texan, no doubt. 

Thomas jammed it on his head and 
grinned. A perfect fit. “But,” he says, 
“T still haven’t figured what the guy was 
doing in the ‘head’—when that Six bit 
the dust—with his hat on.” 








Only Consistent Feedings of Specialized Lubrication 
To Upper Cylinder Areas Prevent Cars From 
Ageing Into Powerless, Sluggish Misfits 


Thousands of car owners agree this is the only way to main- 
tain “the peak power performance of a new car”...enjoy a 
smoother quieter engine for years. Engines keep their pick- 
up zip! Engine repairs practically nil! 


NOW. e eTHE ANSWER TO 


REGULAR FEEDINGS.. 


The MARVEL INVERSE OILER 


Operating off the intake manifold, this com- MARVEL INVERSE 
pletely automatic oiler feeds world-famous OILER now available at 
MARVEL MYSTERY OIL to the upper cylinder 
areas in exact proportion to engine load and most dealers. Surpris 
speed. ingly low in cost! Instal- 
Just keep the Oiler filled lation Kits for all cars. 
.-and forget it. Write Dept. PS for free 
a : information. 











25 MPH 40 MPH 60 MPH 


12 drops 20 drops 30 drops av INC 331 North Main Street 


Port Chester, N. Y. 


REVOLVER 


FIRES U.S. MADE es “ 
8'-18': 50 Models 
. : FLECT Grade $17.95 


— _. FREE COLOR 
EASY MONTHLY >> SSS CATALOG 


PAYMENTS ‘ 
Mander 1s i + a Cruisers, con- 
low hing ee and top ‘break fr "Mori's stro thes vertibles, run- 
ate for extra heavy loads. mbined abouts, fishing. Easily 
y : assembled by anyone. FREE 
Catalog has natural color 
photos, complete details, 
Fiberglas, accessories hord- 
ware, paint. Write Today. 
10-day money back guar. ‘ Send check 


$5 = 2 pee wh Sr eoee F 
alit id. order th aid 








Bargain-Priced for 
oie a Fast Selling! 
em =391 infl 
fuse B-O—-cuben sect Ideal for compressors, tire infla- 
Capacity—500 cu. in. (approx. 2 gals.) tors, floats, buoys, pulsation cham- 


450 Ibs. P.S.1. Ya" port at each end. . : Item #63 
acta o bers, hydraulic reservoirs, fuel ms 

. . . . . TypeG-1—stainless steel 
Postpaid . $6.95 ea. containers, fluid and milk contain- Capacity—2100 cu. in. (9 gals.) 


2 for $12.50 450 P.S.1. V4" port at each end 
ers, etc. 24” length x 12” dia. Wet. 


Strong! Light-weight! Used 19 Ibs 


FREE! New, Big GROBAN Catalog as aviators’ oxgen bottles. _F.0.B. Cape... ea. 
Value-packed pages of war surplus and newly manufac GROBAN SUPPLY COMPANY 


tured equipment—Bargoins for farm, home, factory/ 
Pp CHICAGO, ILLINOIS 
workshop! WRITE TODAY for your free copy! 7139S. WABASH AVENUE WeEbster 9-3793 














Mele) Carita de 


Uo Hands 


HEAVY-DUTY PLIER 


How’s this for gripping power? 
You won't know your own 
strength ’til you grab hold with 
this heavy-duty self- gripping 

plier. The Channellock No. 410 
HEAVY-DUTY is actually a com- 
bination plier-wrench. . . and it 
will get into tight places you 
can't reach with a pipe wrench. 
A mighty handy, multi-purpose 
tool. with four jaw adjustments 
up to 1-1/8". 


ASK YOUR TOOL SUPPLIER FOR A 
CHANNELLOCK No. 410 HEAVY-DUTY PLIER 


BE SURE IT’S 
A GENUINE 
CHANNELLOCK 


¢, LOOK FOR THE 


Vi 4 , 
on h 
ij a f / 4 TRADEMARK 
47 7 4 
4), ff WN) 


ON THE HANDLE 


CHAMPION DeARMENT TOOL COMPANY 


MEADVILLE, PENNSYLVANIA 
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| slightly enriched in uranium-235. 
| the Shippingport reactor, the floating one 


| on atomic power,” 


| breaker. 
| advent of A-power for merchantmen, 





How Safe Is Our A-Ship Savannah? 


[Continued from page 108) 


Like 


will deliver heat to make steam and run 
turbines. Instead of driving electric gen- 
erators, however, the Savannah’s turbines 
will turn the ship’s single screw through 
reduction gearing. Should the- A-plant 
fail, diesel-electric ‘“take-home” power 


| will be available. 


Atomic strides. Since 1955 when the 
U. S. S. Nautilus signaled “Under way 
nuclear energy has 
propelled military vessels—U. S. sub- 
marines, and, more recently, a Soviet ice- 
Now the Savannah marks the 


which will free them from carrying huge 
tankfuls or bunkerfuls of fuel. The space 
thus saved can then be devoted to profit- 
able cargo. 

How safe? Our A-subs have churned 
the harbors of cities as populous as New 
York, Rotterdam, Oslo, Le Havre, and 
Cherbourg. But England has cautiously 
preferred to receive their visits at remote 
Portland (population 12,000); and Den- 
mark, worried over a scheduled visit: of 
the Skate to Copenhagen last year, can- 
celed it entirely. 

Behind such anxiety and uneasiness 
has been concern lest an atomic catastro- 
phe might result if an A-sub should be in 


| a collision or run aground; and the same 


questions are bound to be asked about 
the Savannah. How safe will she actu- 
ally be? 

When the Savannah’s atomic reactor 
has been running for some time, its ura- 
nium fuel rods will contain a_ potent 
quantity of radioactive fission products. 
Safety demands guarding against any 
possibility of their escape—either into 
the air, as a dangerous radioactive cloud, 
or into the sea as noxious contamination 
—despite the most violent accident that 
could possibly befall the reactor or the 
Savannah. 

To this end, the ship’s reactor and 
boilers will be sealed within a massive 
“containment vessel” 51 feet long and 35 
feet in diameter, made of steel two and a 
half inches thick. Accompanying _illus- 


| trations show how it would prevent es- 


cape of dangerous radioactivity despite 
a reactor meltdown, the worst possible 
collision, or even the ship’s :sinking. 
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Keeping Line Fences Within the Law 
(Continued from page 145] 
finally decided to take his fence down. 

Moral: In the eyes of the law, you’re 
only “renting” a neighbor’s fence when 
you share its cost. You never “own” it 
unless ownership is noted in the deed. 

Build it in the right place. In general, 
a straddling or on-the-line fence looks 
best and wastes the least amount of land. 
But some owners are reluctant to incor- 
porate agreements in their deeds for fear 
that they may annoy a subsequent buyer 
and make the property harder to sell. 

If you can’t get a neighbor to agree, 
better settle for a setback fence—one 
built a given distance back from your 
property line. 

The distance of the setback depends. 
If your neighbor is friendly, two inches 
—to allow for survey error—may do if 
you reach an agreement for you to tres- 
pass for repair and maintenance of your 
fence. If he isn’t friendly, better allow 
two full feet. 

A caution: If your neighbor has a set- 
back fence, make sure that the law doesn’t 
forbid parallel setback fences. 

Tom thought he could get around a 
cranky neighbor by building a similar 
setback fence, only to discover that the 
local ordinance recognized the first fence 
as the “established” one. He had to tear 
down his own fence, hook onto the exist- 
ing one and pay his neighbor “rent” for 
the privilege, to boot. 

Mind your clearances—street, alley 
and sidewalk. Most communities specify 
that a fence cannot be built on public 
rights-of-way. This is to protect vehicles 
and persons from harm from your fence. 

Streets, particularly rural roads, are 
often deceiving. Minimum road width is 
usually 50 feet, yet the actual paved area 
is seldom more than about half this. 

Jim, who was proud of the fine, full 
hedge he’d grown along the front of his 
yard, was happy to hear that his town 
had finally decided to put in a sidewalk 
—until he learned that his hedge would 
be growing smack down the middle of it. 

Hedges, incidentally, are fences in the 
eyes of many communities. The same 
restrictions on height and placement ap- 
ply to them. gene a heights 
vary anywhere from 3’6” Y for a front 
fence to a maximum of e te a side and 
back fence. 


CONTINUED 
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How to Have Ants in the House 
[Continued from page 153) 

apart, with a circular saw, in an 8’-long 
piece of two-by-two pine. These kerfs 
take glass panels when the frame mem- 
bers are cut and the house assembled. 
Drill three small holes through the top 
frame member. Attach pieces of sponge 
under two of these for moisture, leave the 
other free for feeding. Fit a piece of tin 
or aluminum to slide along the frame 
and close the holes. 

Two pieces of deep red cellophane fitted 
over the glass will cause the ants to be- 


| have as if in total darkness, but you still 


will be able to observe them. If desired, 


| black paper can be held in place with 
| pins while the ants are not being ob- 


served. (When observing for long periods 
it’s a good idea to use a red bulb as a 
light source. ) 

Arrange the soil in the container some- 
what as in an aquarium—pebbles on the 
bottom, coarse gravel next, fine gravel, 
and a thick layer of moist earth on top. 
When the ants are introduced, the house 
should be three-quarters filled with ma- 
terial from their natural habitat. 

Complete ant colonies, consisting of 
workers, larvae, pupae and a queen can 
be bought from many of the natural his- 
tory, biological or science supply houses, 
or through most pet shops. 

More interesting, though, is for the 
collector to hunt his own ants. This is 
best done during the summer months 
when ant life is at its peak. The collector 
should take along a shovel or trowel, a 
large piece of cloth, forceps, some string 
and a pair of gloves. 

Ants that build mounds are usually 
best for amateur study. They can be 
found on the southern slopes of hills, in 
fields, in shaded glades and under old 
logs and large rocks. Dig a circle a foot 
or so in diameter around the mound, 
slowly lift the cover and lay it on the 
ground. Capture a few workers along 
with a number of grubs and cocoons. 
Make a special effort to find and capture 
the queen. She is wingless, larger than 
the workers, and in most cases, somewhat 
shiny. Place earth and ants in the center 
of the cloth, lift up the corners and se- 
cure them with string. Replace the mound 
cover to help the colony réestablish itself. 

When you reach home, put the sack 
in the refrigerator for 20 minutes to quiet 

CONTINUED 
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How to Have Ants in the House 

the ants and cause them to gather in 
clusters. Then with newspapers spread 
below the container—or better still, in 
the back yard—carefully pour ants, dirt 
and all into the ant house. A few drops 
of honey-water mixture applied with an 
eye dropper to one of the sponges, and 
the other sponge saturated with plain 
water, will complete the homecoming. 
Place the colony in a cool, dark place, 
and forget it for a few days while the 
ants build tunnels against the glass walls. 

Care of the colony is simple. Keep 
the two sponges damp and supply a bal- 
anced menu. Most American ant species 
will thrive on a diet of honey water, small 


| bits of cooked meat, dead insects and an 


occasional piece of nut. Different foods 


| should be given experimentally—a little 
| ata time and not more than can be readily 


disposed oi—until a regular schedule is 
worked out. 

One big treat for the ants is a twig 
covered with ant lice or aphids. These 
are the “cows”, that, for their keep, se- 
crete a sweet fluid as another item for 
the ants’ diet. 

As the ants get used to their new mode 
of living and settle down to routine, the 
careful observer will gradually make 
sense of what is going on. The ways of 
ants are certainly similar to the ways of 
man, but this, of course, is due to instinct 
rather than intelligence. 

The first thing that one notices is that 
there are different classes of ants. By 
far the most common are the workers. 
Actually, like their cousins the worker 
bees, they are undeveloped females. They 
do all the work in the colony, except for 
the queen’s egg-laying duties. (Some- 
times the workers, too, lay eggs—but 
they always hatch males.) 

Depending on the species and the age 
of the colony, there may be more than 
one queen. Their only duty is to lay eggs 
(at times up to a hundred a day), and 
they are pampered and preened, fed and 
protected by the workers. 

Science-fiction enthusiasts envision 
planets in other galaxies with weird and 
exotic societies and cultures rivaling man’s 
in complexity and organization. But con- 
sideration of the ant—who reached ma- 
turity millions of years before man was 
seen on earth—will give excitement and 
adventure to satisfy the most curious. 
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OIL Tester 


your own lube oil expert. New, simple ‘‘Lube-O-Tester’’ shows 
engine-wrecking contaminants in used engine lube oils: corrosive 
acids, abrasive solids, water. Tells you scientifically, whether to keep 
your oil and save unnecessary oil and filter changes—or to drain it 
and prevent costly engine overhauls. ‘‘Lube-O-Tester’’ is adapted 
from patented oil analyzer developed for U. S. Government and used 
by leading fleet operators. Results are fast and accurate. Money back 

antee. You'll save money and a fun doing so. Unit tests three 
oil samples. Mail $1.00, cash, check or money order to Gordon 
Laboratories, P. 0. Box 1546S, Townsworth Building, Annapolis, Md. 


= If 


THE HISTORY OF 
THE COMPASS 


SEND FOR YOUR COPY 


Write 
for Folder 

















RETAIL PRICE $125.00 


SUPERSHOP includes precision- 
built 8” tilting table saw, verti- 
cal and horizontal drill press, 30” 
lathe, sander, grinder. 100% BALL BEARING. Write for FREE 
catalog, full details, trial plan. 

UNITED INDUSTRIES, INC. 


Power Tools Division 
222 YATES AVENUE 
BELOIT, WISCONSIN 


ROCKET PLANS 


BUILD YOUR OWN WORKING MODEL 
SINGLE AND TWO STAGE 

Detailed 12 pg. illustrated PLANS for: 

Rocket construction for 44” to 344” dia. 

Launching platform 

Numerous solid fuels 

a ignition 

How to measure firing height 

Safety rules — Many other features 
Designed for high altitude perform- 
ance. Our plans may be modified to 


your own design and size. 
$1.00 


Not a Toy — All For Only - 
ROCKETS, Dept. A-2 





rockets 











SALE $3.89 Ppd. 


Works in seconds! 


Loosens Rusted Bolts 


nuts, screws, ‘‘frozen’’ parts! 


LIQUID 
WRENCH. 


SUPER-PENETRANT 


The super-penetrating rust solvent 
thet quickly loosens rust ond cor- 
rosion. 

AT ALL HARDWARE AND AUTO STORES 


RADIATOR SPECIALTY COMPANY 
CHARLOTTE, NORTH CAROLINA ¢ 





LIQUID WRENCH | 


SUPER OIL 


The very finest lubricating oil available 
for machinery, watches, sporting goods, 
sewing machines. 


Acclaimed by thousands of 
Homeowners, Mechanics and 
Hobbyists as the welder of 
1001 uses. Easily operated 
from properly wired 110 volt 
AC or DC line. = ideal gift 
with a life-ion Order 
today on 10 day mene back guarantee. 


FOUR-WAY WELDER CO., Dept. F3-H 
1810 S. Federal St. © t. © Chicago 16, Hl. 








‘FORTUNES IN DIVING 


, Train at Home in Spare Time 


Write Today for Amazing Free Booklet 
Here is one of the greatest opportunities of our 
time. Make big money fast in Skin and Lung 
Diving. Trained divers needed in hundreds of 
industries and by government. Build a success- 
ful business of your own. Hourly rates among 
— paid in any field. Training program 
> Cross, world famous master diver 
2 Get the facts now. Mail coupon for FREE 
BOOKLET TODAY! 


DIVEMASTER, Dept. PS-89 
5637 W. 63rd Place, Chicago 38, III. 

Send me free information about Diving. 
yt 
Address 


City 














SATISFACTION GUARANTEED 
4106 Beecliff, Columbia, $. C. 











LIREee | 
e. 


belong with your 
other quality tools 


The clue that identifies the good crafts- 
man is the quality of tools he owns. And 
‘ou‘re sure to see several LINZER brushes 
in his workshop because LINZER is the 
quality brush that puts the perfect final 
touch to his skill. 


Send 10c for ‘‘Painting Hints"’ 
Since 1892 


DAVID LINZER & SONS, Inc. 


10-20 Astor Place * New York 3 N.Y. 








ELECTRIC WELD - BRAZE & CUT | 


Home Apeitaneey Auto parts, 
ake and repair playground equipment.g§ 
lawn chairs, tables, = _ 


gons, ete. Solder, . ‘a 
bend, and eeenten, ore 








Farm-garden equipment, * 


— We 
a dark welder’s mask, are torch, supoly of 


b rods and complete Welding "Instruction Ml 
cient —durable— rT year guarantee. Wt. only 4 Ibs. 
0) 


mBSENO G ONLY $3.00 (eash, ck, and pay postman $9.95 plus COD 


postage on arrival or send $12.95 and we will send ill 

mpostpal Ideal gift for mechanically minded home owners, relatives, z 
ri _ “Order now for early ge? Available only Seems 

Mmioway WELDER Pp Kea ebraskall 


ie 
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Shrinks Hemorrhoids 
New Way Without Surgery 
Stops Itch—Relieves Pain 


For the first time science has found a new 
healing substance with the astonishing ability 
to shrink hemorrhoids and to relieve pain—with- 
out surgery. 

In case after case, while gently relieving pain, 
actual reduction (shrinkage) took place. 

Most amazing of all—results were so thorough 
that sufferers made astonishing statements like 
“Piles have ceased to be a problem!” 

The secret is a new healing substance (Bio- 
Dyne*)—discovery of a world-famous research 
institute. 

This substance is now available in sup- 
pository or ointment form under the name 
Preparation H.* Ask for it at all drug counters— 
money back guarantee. *Reg. U.S. Pat. Off 


Bot plug-in. Comat, 
Bearbon weldin 
Book 





Do You Save With a Small Car? 
[Continued from page 81] 
as little as $30 in the 12-month period. 

Repairs come high on any car because 
the major cost is labor, which doesn’t 
scale down easily even on a small car. 
Despite the fact that it has only four 
cylinders, a tune-up or valve grind is 
little cheaper than on a big car. It’s often 
argued, too, that these little mills re- 
quire more service because they work 
harder and are stressed more. 

But in Endwell, N. Y., four Fiat 1100 
sedans used as taxis have covered over 
80,000 miles apiece. Only one has had 
new pistons and rings. The others haven’t 
even been treated to a valve grind. “Oil 
consumption was modest up to 45,000 
miles,” says Earl Bouton, president of 
the company. “Now they burn some.” 

You can stretch mileage between ga- 
rage bills by proper maintenance and 
good driving habits. A 1956 VW I know 
of has done 37,000 miles with nothing 
but a new muffler, new plugs and routine 
tune-ups. 

What do repairs cost? A clutch over- 
haul on a Plymouth six runs to about $60 
in the New York area. On a Buick, parts 
alone come to that. One shop in West- 
chester County, N. Y., quoted a complete 
clutch job on a Dauphine at $70, a Ram- 
bler American at $50, and a Peugeot at 
$75. Another lists iabor alone on a Dau- 
phine at $55, and puts the total bill at 
$89. 

Relining brakes, I was told, would 
cost $28 on a Rambler American, $34 
on a Dauphine, $45 on a Peugeot. A 
New York City garage operator said 
the labor alone for relining Simca 
brakes would be $35. Another put it 
at $12.50. The moral: With imported- 
car servicing still young, a buyer should 
look hard at the service he’ll get before 
he needs it. 

At a_ well-equipped suburban VW 
agency, I was quoted $27.50 for brake re- 
lining. The VW buyer can use a preven- 
tive maintenance schedule laid out by 
the factory. It’s said to hold servicing 
costs for the first 30,000 miles to about 
4 cents per mile, including grease and 
oil changes. 

You save on tires with a smaller car, 
chiefly because of lighter tread loading. 
Heavy domestic cars commonly overload 
tire capacity by five percent. Most im- 

CONTINUED 





Everything you want to know 


about Economy Cars in this 


POSTPAID 


Popular Science Standard Guide to Econ- 
omy Cars is the year’s biggest value to any 
man buying a car today! Completely illus- 
trated with more than 400 photos and cut- 
away drawings! Gives actual facts, figures, 
pricee and dimensions of every foreign and 

. S. economy car on the market today! 

Thousands of never-before-published 
facts on gas mileage, initial cost, repair and 
upkeep, leg and head room, safety features, 
comfort, road-ability, transmissions, spare 
parts, accessories. Schematic drawings 
show you in feet and inches actual space in 
every model! Amazingly complete in all 
details! Handsome photographs let you 
compare and pick the car that suits your 
family’s needs best! 

THEY’RE ALL HERE: Minicars, 
Compact Cars, Small Cars, Convertibles, 
Sedans, Station Wagons! Frankly details 
and discusses the advantages and draw- 
backs of each of the 37 names manufac- 
tured today. All information based on act- 
ual driving experience in stock cars. Handy 
Glossary of Terms. 

Don’t delay! Order your copy of Popular 
Science Standard Guide to Economy Cars 
for just $1.25 NOW! Guaranteed to please 
you or your money back! 
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Popular Science Publishing Inc. 
355 Lexington Avenue, New York 17, N. Y. 


Here’s my remittance! Rush me copies of 
Popular Science Standard Guide to Economy Cars, 
illustrated and bound in hard-gloss paper, @ $1.25 
per copy, postpaid. Money-back guarantee. 


oo 
w 
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Name 


Address. 








City State 
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BUILD-YOUR-OWN 
PONTOON RAFT, 
vit 





These oll-cluminum, drop tanks make the finest pon- 
toon raft, dock float, marker buoy, etc. possible. 
Being woter-tight they olso make o fine outrigger for a cance or for a 
sailing Cattamaran. For liquid storage the 14 foot tonk holds 230 gallons. 


Approximately 14 feet Approximately 16 feet 
long in Bright Finish. . 3752 in anodized Block finish. . 


, t= SAVE! SPECIAL PALLE 
te ' 2TANK DIVING UNIT 
o. Allows approx. 1 hour diving time. Hos 
two 22cu ft. tested tanks, shut-off valves, 
Gir hoses, dilutor-demand type regulator 


, i he ae 
PH »\-s harness, safety belt and weight 
Wow ONLY: belt. Equal to an $80.00 unit. SAVE! 
—- 
BUILD -IT- YOURSELF . SAVE 

PALLEY ONE-TANK SKIN DIVING KIT 
Has 38 cu ft. tested and doted Air Tank — allows,approx, 45 minutes of 
diving time. Complete with shut-off valve, web cradle and harness, cir 


hoses,dilutor-demandregulator, connector assembly, mouth piece, 3 
weight belt — al! you need for underwater fun. Cat. No. PSD-11 











CORNELIUS AIR COMPRESSOR 


A three-stage AIRFORCE SURPLUS Air Compressor. ideo! for 
filling underwater diving tanks (such as shown above). Hos o 
bui #-in 1/3 HP, 27V.DC electric motor. Will develop 1 SOOPS! 
o reset to 2000 PSi. Will deliver .4CFM. Used but excellent, 
& DS. 110 V. TRANSFORMER to provide | afm 
24V. AC current for above unit. 49S 


2-MAN RUBBER BOAT 


Featuring the famous DOUBLE INFLATION Bix 

SYSTEM! Mode of heavyweight, rubberized = a 
fabric with two sturdy seats and car- a — verre 
locks built-in, Easy to pack ond in- Ox 

flate. FACTORY-NEW condition! = WEW IMPORT ~ $65.00 VALUE 





ideal for the Hunter, Comper, Fisherman, etc. 
Body is made of weather-proof raincocting. 

Tent type top is fully woterproof. Hes built-in 
mosquito bar all crowd fou sides with rust 


resistant zipper on crore: Wau & z 
—- 





A = Swedish Army FOLDING BAYONET .. . 
B — Paratrooper FOLDING MACHETE . . 

Folding Mochete HOLSTER fer above... . $1. 
C-~22" Vanadium Stee! MACHETE with cose 1. 
D — British Army comb. PICK-HOE TOOL .. 1.49 
E ~ Officer's Lensatic POCKET COMPASS. . 3.49 
F — New Novy FIGHTING KNIFE with sheath 2.98 


SPEC/AL / CRASH HELMET. 


GENUINE U.S. AIR FORCE 7) 
Here is the best in head protection for the 
Sports Cor, Hot Rod, Boot o Cycle Racer. 
Made to top Gov't specifications. Crash pad 
inside. Sizes: Smoll, Med., Large. Originally 6: 
cost Gov't approx. $85.00. Good condition, 


s NEW 2-MAN oe TENT 


‘/ ne of ow best camping imports. Mode of 
td fine quality, 100% waterproof material, rein- 
forced at the corners, snap-button closure & 
built-in mosquito net at opening. 
Comes with zippered carrying case with 
shoulder straps. Hos 2 sectional poles, 
seven stokes and two, 6 foot tie ropes. 


NEW IMPORTED | 3 CATALOG 
AAR MATTRESS eta rede 


A lorge 30"'x72", heavy duty mottress o patio — includes New Polley 


speciol rubberized material to give rugged Mydrastic Equip. cupplenent 
outdoor service for o lifetime. Send 25¢ Today te cover the 
For Comper, Hunter, Fisherman, etc. hendling end meiling. 
ORDER FROM THIS AD — Send Check or Money Order. 1/2 deposit with 
C.0.D.s. All items shipped to you postage of freight collect. 


a 2263 E. VERNON AVE., Dept. PS-89 
paliey: Ss LOS ANGELES 58, CALIF. "| 
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QUICK! Lubricate with a few 
drops of famous 3-IN-ONE to 
make wheels run free and fast 
again. Prevents rust, too. 


S'IN-ONE OIL 


REGULAR - Oil SPRAY - ELECTRIC MOTOR 











CLOGGED SEWERS? 


CLEANED ' INSTANTLY 
SAVES PLUMBING BILLS — 


CHICAGO—Aug. Ist. Just introduced is a 
Free Bookletona New Discovery which enables 
the Home Owner, Janitor, or Factory Main- 
tenance to clean any Clogged Sewer Drain. 
Yet anyone can operate this new Plumbers 
Flushing Gun which releases air pressure on 
a solid shaft of we .oE- the most stub- 
born stoppages up to 200 feet. TOILETS, 
SINKS, URINALS. “BATHTUBS, FLOOR 
DRAINS, and HOUSE-TO-STREET SEW- 
ERS clogged with Grease, Rags, Sand, Roots, 
and paper melt away instantly when struck 
by the Hammer-like blow of this new unit 
There is no need to remove wall or pipe, or 
Grease Trap. A special attachment allows 
water to flow from the faucet through the 
Gun while air is released on the pipe. Vents 
or stacks are no obstacle, as force tends to 
strike wherever the My pave. But now. 
what is this Plumbers Flushing c= worth 
in COSTLY PLUMBING BILLS SAVED? 
ifjam@ Tear this Ad out—and write your name and 
address beside it for FREE Ly 
Obey that urge. No agent will c 
card will do (Chicago Phone Kildare fro2) 
Tiii@ MILLER SEWER ROD EPT. PS- 
4640 N. Central | Ave., ‘Chicago 30, Ininois. 





», * BENJAMIN 


AMAZING NEW 


line ¢ 4442111, 4— 

WITH THE LATEST IMPROVEMENT <~o 

IN FAST, SURE, GRAVITY 2 

'ey-Ve)l, [cme -Vensl@), me \, 18) 
PIGCGY-BACK SHOT MAGAZINE 

Hy) uy Ly bY yp ey 

Back and Closed. Flash Ammo Count on Full View Magazine. 


No. 3600 BENJAMIN 
Super 100 Shot BB Gas 


FOCUS YOUR 


SMOOTH BORE BB OR 
RIFLED 22—AIR OR 
GAS GUNS — ROUND 


LEAD AMMO EFFEC- 
TIVE UP TO 100 FT. 


Rifle. Non Toxic — Sate 
— —Unitorm 
Hi- Velocity — 
No. 3620 BENJAMIN 
Super 85 Shot Cal. 22 
Gas Rifle... . $20.95 
. | No. 3100 ‘Super 100 


BENJAMIN AIR RIFLE CO., 852 MARION ST., ST. Lous 4, MO. 
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Do You Save With a Small Car? 
ports underload their tires, some by a 
wide margin. The result is 30,000 to 
40,000 or even more miles from each. 

A case history involving three cars is 
that of Frederick Lockwood, a publisher’s 
representative who drives long distances. 
He sold a _ two-year-old Ford station 
wagon that had cost him $3,300 for 
$1,400, taking a depreciation of $1,900 
or $950 per year. Then he bought a new 
Vauxhall at $1,995. 

In 13 months he put 28,000 miles on 
it without major repairs or tire replace- 
ment. Trading it on a Peugeot, he was 
allowed $1,645, making his depreciation 
for the period $350. 

In seven months the Peugeot has been 
run 15,000 miles. Gas consumption at 
60 averages 30 miles per gallon, Lock- 


NEXT MONTH: I?’s still officially 
secret as you read this, but the wraps 
are soon coming off Detroit’s first V-6 
automotive engine. You'll get complete 
details plus a driving report in 

next month’s issue of Popular Science. 


eeeeeveeeeveeeeeeeeeeeeeeeeaeeeee 


wood says. In third-gear traffic driving, 
the car goes 23 to 24 miles per gallon. 
It burns a quart of oil every 2,000 miles. 
Total maintenance and service for 15,000 
miles, including towing when a pump 
gasket blew, comes to $78.98. 

To sum up, you can probably save a 
substantial amount on gas, oil and tires 
by driving a four-cylinder economy car 
with a manual shift. You’ll make sec- 
ondary yearly savings on license, financ- 
ing and depreciation costs. 

If you drive under 5,000 miles a year, 
the per-mile savings will not be impres- 
sive. You may as well wheel a big car, 
and enjoy the advantages of greater ca- 
pacity, flashy getaway, extra trunk space 
and automatic drive. Or you might com- 
promise on a six, which has adequate 
oomph, lots of room, splits the difference 
in per-mile costs, and runs about the 
same as larger imports in first cost and 
depreciation. 

But if you cover big mileage, or like 
to use the car without thinking about 
cost, an economy four may be just the 
ticket. The smart thing is to know what 
the choices are. That way, you pay only 
for what you really want. 





MEN PAST 40 


Afflicted With Bladder Trouble, 
Pains in Back, Hips, Legs, 
Nervousness, Tiredness. 

If you have these troubles, particularly bladder 
trouble, then your condition may be traced to Glandular 
Inflammation . . . a constitutional disease. Neglect of 
this condition often leads to premature old age and 

sometimes incurable malignancy. 

The Excelsior Medical Clinic has a New Free Book 
that tells how thousands of men have been successfully 
treated here at Excelsior Springs for Glandular Inflam- 
mation by NON-SURGICAL Methods. They found sooth- 
ing relief and a new outlook in the future of life. 

This Free Book may prove of utmost importance in 
your life. Write Today. There is no obligation. 


Excelsior Medical Clinic Dept. B6229 Excelsior Spgs., Mo. 


Look first at AE e) CRAFT 
America’s FIRST Production Aluminum Boats 
Guaranteed for LIFE 


(Agoinst hull punctures 
in normal use in woter) 
31 models 
ranging from $149.00 








was flown for first time 
month A new red Ss. airmail 
t is being 
. will send you a beautiful 
p> new stamp and 
of issue together with a 
*resident stamp of Monaco PLUS ; 
Wedding oa amp——all for only 
5 all differe U 

$1. Money back if not completely satis- 

r lists of her cove 


K. mM. WALSH, Box 308- H, TUCKAHOE, N. Y. 








fora BETTER FUTURE 


NEW MAGIC RA HALA TALKI 


YOUR Oo own ROCKET SIZE RADIO STAT 
BROADCASTS ANY HOME OR CAR RADIO 
WIRES OR HOOKU PS! Wt. only 
in t antenna. 
‘ yo 
on 


1 
(iitHot 7a 
3”. 


Built- m 


two OR WORE 


radiation Useful and real fun in a EAR 
ways! GUARANTEED TO WORK, 1 ne 
SERVICE GUARANTEE. 


SEND ONLY $3.00. veash, ek, , mo) and pay post- . 
nan OD posts 
send $12.99 por bre paid eo COMI TF. 
E ERATE with instructions and hun-@ 
ways and tricks for broadcasts thru any mim 
Price may go wy get your NEW 
E hie only from: 





If it takes more 


ACCURACY 


it’s a job for a 


SOUTH en 
10” lathe 


@ Accuracy that’s a match for any job. 


@ Superfinished spindles with sleeve type 
bearings that hold tolerances for years. 


@ Hardened and ground bed ways optional 
for extreme conditions. 


@ Smooth, vibration-free operation for fine 
finishes. 


@ More usable power. 


@ 1-1/16" collet capacity —70 threading, lon- 
gitudinal and cross-feeds. 


@ 14 engine and toolroom models. 
PRICES START AT $1282 F.O.B. FACTORY 


WRITE for complete catalog of South Bend 
9” to 16-24” lathes, turret lathes 
chines, shapers, drill presses, pedestal grinders 
and attachments. 


, milling ma- 


SOUTH BEND LATHE 
SOUTH BEND 22, INDIANA 
‘Better Tools Since 1906 


% 





I Lied to a Lie Detector 


[Continued from page 92] 


Together, we studied the graph. 

“Your breathing was very steady,” he 
remarked, pointing to the top line, “ex- 
cept that right after the fourth question, 
as you can see, you exhaled a bit more 
than after any other. That might have 
been caused by a little sigh of relief.” 

His pencil moved to the second line. 

“Your galvanograph is erratic,” he 
noted, “probably because of a slight gen- 
eral tension about taking the test. But it 
hit a peak just as I was about to ask the 
fourth question. It was whether or not 
the sum you took was about $500. You 
had become aware that I was raising the 
amount $100 with each question, and that 
peak indicates a surge of tension as you 
anticipated the figure $500. 

“Now,” he continued, pointing to the 
bottom line. “Your blood pressure was 
steady, and your heart—except that just 
after the fourth question, it gave a little 
extra beat. See that upstroke? 

“Putting all these bits of evidence to- 
gether,” he concluded, “I’d say there 
was around $500 in that wallet.” 

I looked at him in wonder. 

“You’re certainly right,” I said. “But 
I don’t understand how I gave myself 
away. I wasn’t conscious of any special 
emotion when I lied about the amount.” 

He laughed. “Well, now you know you 
can’t fool a lie detector. People come 
here under the influence of liquor, or 
sedatives or dope—any one of which 
would make the test results unreliable. 
But we can spot them fast, and we refuse 
to test them that way.” 

“Aren’t there other ways of distorting 
the polygraph record—ways that might 
be more subtle?” 

“You want to try a few?’ the lieuten- 
ant asked. I nodded, and he hooked me 
up to the apparatus again. 

First, I stealthily squeezed my left 
hand into a tight fist. 

“Aha!” exclaimed Lt. Puddy. “Look at 
the bottom line of the graph.” 

I glanced over at it. The stylus that 
was making the blood-pressure-and-pulse 
recording had nearly shot off the paper. 

“You know enough about this already 
to realize that that is a completely abnor- 
mal response. Nobody’s blood pressure 
or heart would behave like that.” 

Next, I crossed my legs and tensed the 
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muscles in them. Again the bottom sty- 
lus of the polygraph went wild, and the 
galvanograph recording, on the middle 
line, looked hysterical. 

I tried one more trick. I held my 
breath for an instant or two, as a guilty 
subject might do to try to slow his pound- 
ing heart. 

It was useless. Lt. Puddy showed me a 
telltale pattern on the top line of the 
graph. The stylus had moved upward as 
I inhaled, and then drawn a_ broad 
plateau that continued until I exhaled. 

“When we catch a subject doing that,” 
the lieutenant said, “we sometimes just 
stop asking questions, to see how long he 
can hold his breath.” 

“Well, I give up,” I said. “The lie de- 
tector wins.” 

“Don’t be too readily impressed,” Lt. 
Puddy warned me. “The polygraph is a 
fine, sensitive scientific instrument, but 
it is of no value at all without a well- 
trained, fully experienced operator. 
That’s why courts hesitate to accept it. 

“At best,” he continued, “the poly- 
graph is a very valuable aid to investiga- 
tion—but it is no substitute for it. 

“Almost anybody can learn the me- 
chanics of the equipment in half an 
hour, but it’s how the operator asks the 
questions, and what questions he asks, 
that count. It takes months to learn these 
details.” 

Los Angeles, whose Police Department 
began experimenting with polygraph 
examinations in 1924, was the first major 
U. S. city to give the lie detector serious 
official status. The Police Department’s 
Scientific Investigation Division now has 
six polygraph operators. All are college 
graduates, and have undergone long, in- 
tensive training before being allowed to 
test subjects on their own. 

They have had the satisfaction of help- 
ing to nab the guilty, and the greater 
satisfaction of clearing the innocent. 

And they have learned that one of the 
greatest assets of the lie detector is its 
psychological impact. Over and over 
again, a person undergoing a polygraph 
test becomes so awed by the accuracy 
with which his emotions are exposed that 
he doesn’t even finish. 

“Aw, what’s the use?” he’ll say hope- 
lessly. “I might as well tell you. . .” 





AC QNNOUNCES eee 


New, Specially Designed Spark Plugs 





for peak Power Mower performance! 





Now, here is a line of quality spark plugs specifi- 
cally designed for power lawn mowers and other 
powered garden equipment — from America’s 
leading manufacturer of spark plugs, AC Spark 
Plug Division. 


Notice the bright plated universal terminal, the 
new spin-on gasket for easy installation, and the 
unique, easy-to-identify green shell. These new 
AC Spark Plugs provide the best possible per- 
formance and reliability for all your powered 
garden equipment. 


The new AC Spark Plugs are manufactured to 
the same rigid specifications as AC Automotive 
Spark Plugs—used on more new cars and trucks 
than any other brand. Be on the look-out at your 
nearby lawn mower dealer, hardware appliance For marketing information concerning this new 
store or garden appliance shop for the new AC line of AC Spark Plugs, Dealers are invited to 
Quality Spark Plugs with the Green shell. call their local AC wholesoler or write AC 


Spark Plug Division, Flint, Michigan. 











So Much? 





ometimes | couldn’t blame my little boy for 
S wondering. It seemed as though the only thing 
my husband enjoyed was SLEEP! 

Night after night my husband came home from 
work completely worn out — nervous and irritable. 
He often skipped supper and fell right into bed. 
What kind of companionship was this for his chil- 
dren, his friends, his wife? 

Frankly, | was worried. My husband used to be 
such an active, energetic man. But for some reason 
he now seemed too tired to do anything. Even on 
weekends, when other men went places and had 
fun with their families—he complained of being just 
too tired! | wondered what | could do to help him. 

One day | saw a Vitasafe ad in a magazine. 
It said that some men, just like my husband, could 


easily lose their natural pep and energy, feel worn- 
out and run-down, act nervous and irritable be- 
cause of a prolonged deficiency of essential vito- 
mins and minerals in their diets. The ad revealed 
that thousands of otherwise normally healthy peo- 
ple had increased their pep and vitality through 
the famous Vitasafe Plan. Maybe this Plan could 
help my husband too. 

| sent for the 30-day trial supply of Vitasafe 
High-Potency Capsules that was offered,-and when 
they arrived, | 1y husband started taking just one a 
day. Before long he was acting like his old self 
again — peppy, energetic, and wide awake! 

If youd like to help your husband as | did 
mine, mail the coupon below for a 30-day trial 
supply of proven Vitasafe High-Potency Capsules 
without risking a penny! 





A dramatization posed by professional models 


D5¢ just to help cover shipping expenses of this 


FREE 30 days supply High-Potency Capsules 


LIPOTROPIC FACTORS, VITAMINS and MINERALS 


Safe, Nutritional Formula Containing 27 Proven Ingredients: Glutamic Acid, Choline, Inositol, Methio- 
nine, Citrus Bioflavonoid, 11 Vitamins (Including Blood-Building Bi2 and Folic Acid) Plus 11 Minerals 


To prove to you the remarkable advantages of the 
Vitasafe Plan . . . we will send you a free 30-day 
supply of high-potency VITASAFE C.F. CAPSULES 
so you can discover for yourself how much stronger, 
happier and peppier you may feel after a few days’ 
trial! Just one VITASAFE CAPSULE daily supplies 
your body with adequate amounts of each and every 
vitamin believed essential to human nutrition. Also in- 
cluded in this exclusive formula are Glutamic Acid — 
an important protein constituent derived from natural 
wheat gluten—and Citrus Bioflavonoid. This formula is 
so complete it is available nowhere else at this price! 


HOW AMAZING PLAN SLASHES VITAMIN PRICES ALMOST IN HALF 


With your free 30-day supply of Vitasafe High- 
Potency Capsules you will also receive complete details 
regarding the benefits of an amazing new Plan that 
@© 1959 VITASAFE CORP @ VITASAFE REG Tm 


! VITASAFE CORP. 
| 43 West Gist Street, New York 23, N. Y. 

Yes, I accept your generous no-risk offer under the | 
| Vitasafe Plan as advertised Popular Science 


Send me m 


| FREE wey A supply of high-potency 
| Vitasafe Capsules as checked below: 

O Men's Plan 
| ENCLOSE 25¢ PER PACKAGE for packing ond postage. 


O Women’s Plan | 


City 
| This offer is limited to those who have never before taken advantage | 
| of this generous trial. Only one trial supply under each plan per | 
family. 
IN CANADA: 394 Symington Ave., Toronto 9, Ont. | 
Canadian Formula adjusted to local conditions.) 
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provides you regularly with all the factory-fresh vita- 
mins and minerals you will need. By participating in 
the Vitasafe Plan now you are never under any obliga- 
tion! When you have received your first 30-day trial 
supply, simply take one VITASAFE Capsule every day 
to prove that this formula can help you as it is helping 
so many others. But you remain the sole judge. If you 
are not completely satisfied, and do not wish to receive 
any additional vitamins, simply let us know by writ- 
ing us before the next monthly shipment — or you can 
use the handy instruction card we will provide — and 
no future shipments will be sent. Yes, you are under 
no purchase obligation ever; you may cancel future 
shipments at any time! 

But if you are delighted — as so many people al- 
ready are — you don’t do a thing and you will continue 
to receive fresh, additional shipments regularly every 
month — for just as long as you wish, automatically and 
on time — at the low Plan rate of only $2.78 plus a few 
cents shipping for each month supply. You take no risk 
whatsoever—you may drop out of this Plan any time you 
wish without spending an extra penny, by simply noti- 
fying us of your decision a few days before your next 
monthly shipment. Take advantage of our generous 
offer! Mail coupon NOW. 


MEN RECEIVE IN EACH DAILY VITASAFE CAPSULE: 
Choline Phosphorous 


12,500 USP Units 
Vitamin D Fol cid 
1,000 USP Units! Calcium 


ALSO AVAILABLE, A VITASAFE PLAN FOR WOMEN. CHECK COUPON IF DESIRED. 


VITASAFE CORPORATION 
43 West 61st Street, New York 23, New York 
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BRAND NEW EDITION OF THE WORLD FAMOUS 


ENCYCLOPAEDIA & BRITANNICA 


LLLP L MA LIS 


You Get All 24 Volumes Now... 


On Easy... 


@ Yes, the latest edition of 
Britannica—the greatest 
treasure of knowledge ever 
published—is now being of- 
fered on a remarkable direct- 
from-the-publisher plan that 
puts this world-renowned ref- 
erence library within reach of 
every family. All 24 volumes will 
be placed in your home NOW 
. you pay later on conven- 
ient budget terms. It’s as easy 
as buying a book a month. 
Savings Passed on to You 
You may wonder how we’re 
able to make this truly amaz- 
ing offer. First, because of the 
great demand for this magnifi- 
cent set, we have ordered a 
tremendous printing. This 
enormous printing materially 
reduces our costs and, under 
a remarkable direct-from-the- 
publisher plan, we pass these 
savings on to you. 
Thousands of Subjects of Practical Value 
In the brand-new edition of 
Britannica, you will find thou- 
sands of subjects that you and 
your family will refer to in the 
course of your normal day-to- 
day affairs. For example, 
you'll find special articles on 
hourehold budgets, interior 


(yo and Tituil for FREE BOOKLET 


Book 


decorating, medicine and 
health, home remodeling, 
child care, adolescent prob- 
lems, rules and regulations for 
all sports, every kind of hobby 

. plus a treasure house of 
knowledge on all subjects. 
Useable information that can 
save you many dollars. 

New Edition is Profusely Illustrated 
The new Britannica almost 
“*televises’’ information with 
23,494 magnificent illustra- 
tions. But it does not merely 
show “‘attractive’’ pictures— 
it is the work of 5, 565 of the 
world’s greatest authorities. 

Britannita in your home 
can give you the broad knowl- 
edge that makes people listen 
when you talk, ena)ling you 
to speak factually and intel- 
ligently on the widest range of 
subjects. 

Essential ‘or Homework 

For students, Britannica is 
indispensable. It is the largest 
and most complete reference 
set published in America. Its 
use develops the active, alert 
minds that bring success in 
school and later life. 

Britannica has always been 
the symbol of a good home. It 


ay Later 


a Month Payment Plan 


is a treasure house of knowl- 
edge that can open a richer, 
fuller, more successful life to 
every member of your family. 

Preview Booklet Offered FREE 
Simply fill in and mail the 
postcard today, and we will 
send you . . . without cost or 
obligation . . . a copy of our 
beautiful new booklet which 
contains an exciting preview 
of the latest edition of Ency- 
clopaedia Britannica. There is 
no charge — not even for post- 
age. It’s yours absolutely free! 

Incolorso beautifully etched 
it gives the illusion of a third 
dimension, you will see art 
treasures of famous museums, 
world landmarks, scientific 
wonders. Also pictured is the 
most magnificent scenery on 
the North American conti- 
nent, a cruise through France, 
the mysterious Orient, a Pa- 
cific island, and a rocket trip 
to the moon. 

Offer Limited 

Just as soon as we receive your 
postcard,we will send your free 
booklet. There is no obliga- 
tion, of course. However, this 
offer is necessarily limited, so 
mail the postcard today. 


Caution: Be sure to clip on dotted lin 
sae becomes a FREE self-addressed 
ostcard—needs no stampor envelope 


, & 


come with 
BRITANNIc, 


— 


for homes where education is respected 


Simply fill in the post card below—clip it out—and 
drop it in the mail. It’s self-addressed, needs no 
stamp or envelope. We will send you— without 
cost or obligation—a copy of our beautiful new 
booklet containing an exciting preview of the new 
edition of Encyclopaedia Britannica. It’s s yours 
absolutely free! However, this offer is necessarily 
limited, so please mail the post card today before 
it slips your mind. 
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JUST CLIP AND MAIL 
NO STAMPS NEEDED 


Exciting, full-color 
PREVIEW BOOKLET 


FREE 


ENCYCLOPAEDIA BRITANNICA, Dept. 3-J 
425 N. Michigan Avenue, Chicago 11, Illinois 


Mail 
ree 
ost 


Card 
:) Today 


Please send me, free and without obligation, 
your colorful booklet which previews the 
new edition of Encyclopaedia Britannica 
Also include complete information on how 
I may obtain this magnificent set, direct 
from the publisher, on the Book a Month 
Payment Plan. 


Name 
Please Print 


Address 


City Zone State 





If education is respé 
in your home... 


send for ee 
‘ ~ 


your 
exciting 


If youre smoking more now 
hae but enjoying it less... 


Full-Color ES — TO CAMELS -A REAL CIGARETTE 


Preview 
Booklet 





One puff and you know — here’s smoking as 


4 ae . The smoking should be. Rich, satisfying, clean 
or ~ best tobacco and fresh . . . with the easygoing mildness 
, ' makes the you want. No other cigarette gives you this 


best smoke complete satisfaction. Why don’t you change 
of ew edition to Camels — and really enjoy smoking? 


ENCYCLOPAE DL A 
BRITANNICA 


Mail Postage-Free card below 


SEE INSIDE ! 








Necessary 
If Mailed in the 





No 
Postage Stamp 
United States 


R. J. Reynolds Toba 


Have a real cigarette — 


have a CAMEL 


425 N. MICHIGAN AVE. 
CHICAGO 11, ILLINOIS 


First Class Permit No. 16850, P.L.&R., Chicago, Ill. 
POSTAGE WILL BE PAID BY 


BUSINESS REPLY MAIL 
ENCYCLOPAEDIA BRITANNICA 
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